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COMMONWEALTH OF KENTUCKY 
BEFORE THE PUBLIC SERVICE COMMISSION 

 
In the Matter of  
 

Electronic Application of Bluegrass Water Utility 
Operating Company, LLC for Certificates of 
Convenience and Necessity for Projects at the 
Delaplain Site 

) 
) 
) 
) 

Case No. 2022-00104 

   

Bluegrass Water’s Response to Staff’s Initial Request for Information 

 The Applicant, Bluegrass Water Utility Operating Company, LLC (“Bluegrass”) 

herewith submits its Response to the Commission Staff’s Initial Request for Information.  A 

signed, notarized verification for this Response appears on the following page.  The undersigned 

counsel is responsible for any objection noted for a particular response. 

 Documents referenced in response to a particular Staff data request (1 PSC __) have been 

stamped with identifying numbers beginning with “KY2022-00104_BW_” and are attached in 

sequence at the end of the Response, excepting the two Excel spreadsheets filed concurrently 

with this Response.     

ID #s, from-to Title / Description In response to 
001-017 Delaplain Plan Set  1 PSC 01, 10 

018 – 356 Delaplain Technical Specifications 1 PSC 01, 10 
357 – 365 Delaplain Design Considerations 1 PSC 01, 10 
366 – 373 Engineering Memo (21 Design)  1 PSC 02, 11, 22 
374 – 380 Effluent Limit Exceedences Report (ECHO) 1 PSC 04, 06, 13, 

15 
381 – 382 Delaplain Permit Limits 1 PSC 05, 14 
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ID #s, from-to Title / Description In response to 
383 – 384 
385-392 
393-413 
414-424 
425-442 
443-444 
445-464 
465-467 
468-476 

Delaplain O&M Estimate 
Delaplain email correspondence (21 Design) 
Delaplain Agreed Order 
Delaplain Corrective Action Plans/Updates 
Delaplain Email Correspondence (EEC) 
Delaplain Email Correspondence (Permit) 
Delaplain NPDES Permit 
Delaplain email correspondence (City) 
City of Georgetown Service Information 

1 PSC 19 
1 PSC 21 
1 PSC 24 
1 PSC 24, 25 
1 PSC 25 
1 PSC 27 
1 PSC 28 
1 PSC 31 
1 PSC 31 

 

 The two Excel spreadsheets provided herewith are named to reflect the data request to 

which each is responsive as follows: 1PSC19-DelaplainCPCN.xlsx and 

1PSC31e_Delaplain_City_connection_estimatedcosts.xlsx. 

Respectfully submitted, 

  /s/ Kathryn A. Eckert  

Katherine K. Yunker 
kyunker@mcbrayerfirm.com 
Kathryn A. Eckert 
keckert@mcbrayerfirm.com 
MCBRAYER PLLC 
201 East Main Street; Suite 900  
Lexington, KY 40507-1310  
859-231-8780 
fax: 859-960-2917 
Counsel for Bluegrass Water Utility Operating 
Company 
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Request  

1. Refer to Application, Paragraph 10. 
a. Provide copies of all plans, specifications, drawings, manufacturer’s information 

sheets pertaining to the moving bed biofilm reactor (MBBR) treatment system 
Bluegrass Water plans to install at the Delaplain facility. 

b. Provide a detailed description of the MBBR treatment system Bluegrass Water 
plans to install and how it will be integrated into the current systems at the 
Delaplain facility. 

 
Response 

a. Please see the Delaplain Acres Plan Set and technical specifications attached hereto as 

KY2022-00104_BW_001-017 and KY2022-00104_BW_0018-356. 

b. The moving bed biofilm reactor (MBBR) system designed for the Delaplain Acres facility 

is one in which free floating media is added in a contained section of the aeration treatment 

basin.  This will provide exponentially increased surface area for the formation of biofilm 

while increasing the mechanical breakdown of wastewater solids through the agitation 

caused by the movement of the media.  This increased level of biofilm encourages more 

microorganism growth as well as a wider variety of microorganisms capable of breaking 

down pollutants and nutrients.  MBBR treatment will be integrated into the current system 

by lowering cages containing the media as well as improved diffusers into the existing 

aeration basin.  This allows the MBBR system to be installed with no additional tankage at 

the facility.  Additional blowers, aeration piping, and system controls will also be added to 

the system.  For detailed discussion of the MBBR integration into the existing 

infrastructure please see the attachment KY2022-00104_BW_357-365 containing design 

considerations for Delaplain. 



Ky. PSC No. 2022-00104 
Response to 1 PSC 02 

Witness: J. Freeman 
Page 1 of 1 

 

 

Request  
2. Refer to Application, paragraph 10.  Provide copies of all documentation reviewed or 

generated relating to the decision to construct the MBBR treatment system. 

 
Response 

Please see the engineering memorandum attached hereto as KY2022-00104_BW_366-373.  

Please note that this is the initial system evaluation from Bluegrass's third-party engineering 

partner, 21 Design.  In this evaluation the need for the proposed process improvements was 

identified.  However, the improvement approach was further refined during the design phase 

plans which were provided in response to 1 PSC 01. 
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Request  
3. Refer to Application, paragraph 11.  Explain how Bluegrass Water estimated the cost of 

constructing the MBBR system and provide copies of all documents used to determine the 
estimated cost of constructing the MBBR system.  

 
Response 

The capital estimate was provided in the CPCN application as Application Exhibit F.  The 

MBBR portion of the project shows an anticipated cost of $311,500. 

These estimated costs were provided by a third-party engineer, 21 Design Group, which is 

experienced with similar types of projects; this was to ensure a realistic cost estimate focused 

on actual expected project cost.   

At the time this estimate was prepared, considerable information regarding the Delaplain 

projects already existed on which to base construction estimates.  While the Division of Water 

permit review process may impact final costs, the provided estimated cost, due to the advanced 

stage of planning, should be accurate within 10-15% of final project costs.  The current 

estimates include the use of recent equipment budgetary proposals, material quantity takeoffs 

and pricing from recent projects.   
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Request  
4. Refer to Application, paragraph 10.  State what current measures the Delaplain facility 

uses to remove nutrients and lower ammonia levels. 

 
Response 

The Delaplain facility currently relies on conventional aeration treatment to remove nutrients 

and to lower ammonia levels.  Through this process, blowers pump air through diffusers into 

a basin where wastewater and aerated sludge are mixed by the air flow, which then causes 

increased biological activity to metabolize the waste.  This process (conventional aeration) 

produces less variety and density of microorganism life in the aeration basin as compared to 

an MBBR.  As a result, the current reliance solely on aeration is less effective at breaking down 

ammonia and other nutrients.  This causes the facility to regularly fail to adequately reduce 

ammonia and BOD levels, as indicated in the attachment hereto as KY2022-00104_BW_374-

380 which documents effluent exceedances at the facility.  This report is prepared by the 

federal Enforcement and Compliance History Online (ECHO) system and shows a summary 

of exceedances.  This report includes basic facility and permit information, total number of 

exceedances since July 2019, summaries of each pollutant limit exceeded, and details of each 

instance of effluent limit exceedance. 
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Request  
5. Refer to Application, paragraph 10.  State permitted limits of nutrient and ammonia 

levels. 

 
Response 

Please see the permit limits attached hereto as KY2022-00104_BW_381-382. 
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Request  
6. Refer to Application, paragraph 10. Provide all documents reflecting testing of nutrient 

and ammonia levels, and explain why Bluegrass Water contends that the levels need to be 
reduced. 

 
Response 

Please see KY2022-00104_BW_374-380 attached to the response for 1 PSC 04. Bluegrass 

reviewed the monthly effluent exceedance report history from the federal Enforcement and 

Compliance History Online system (ECHO).  The effluent exceedance report history since July 

2019 showed that the Delaplain facility exceeded limits for ammonia 2 times, exceeded BOD 

limits 28 times, and exceeded TSS limits 18 times.  The data, reflected in the ECHO report 

history, is from federally mandated Discharge Monitoring Report (DMR) testing, which is the 

primary tool that environmental regulators use to evaluate facility compliance.  This record 

history demonstrates that, as currently designed, the Delaplain facility cannot consistently meet 

limits even following operational improvements and triage repairs by Bluegrass.  Therefore, 

Delaplain will require further improvements to become compliant with ammonia, BOD and 

TSS permitted limits. 
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Request  
7. Refer to Application, paragraph 10. State expected reductions in nutrient and ammonia 

levels upon installation of MBBR system. 

 
Response 

The expected reductions in nutrient and ammonia levels upon installation of the MBBR system 

at Delaplain are as follows:  

Bluegrass plans to achieve 70% BOD removal in the three MBBR cages.  Specifically, 

calculations estimate that the BOD will be reduced from 225 mg / L to 68 mg / L, or by roughly 

157 mg / L.  The MBBR also has a positive effect on the removal of some ammonia through 

cellular synthesis.  The MBBR cage itself is anticipated to directly remove approximately 6.3 

mg/L of NH3 (ammonia).  Additionally, as discussed below, more NH3 will be removed via 

biological nitrification in the suspended growth stage. 

The MBBR cage improvements will provide a second form of biology within the system that 

grows as a fixed film on a moving bed of media.  As the BOD reduced MBBR cage effluent 

will be introduced into the surrounding tankage, the “BOD:TKN ratio” observed by the 

activated sludge system will be significantly reduced, allowing the autotrophic nitrifying 

bacteria to prosper.  That will result in a significantly higher fraction of nitrifying organisms 

growing in the suspended biomass.  Because the heterotrophs that have a high sludge yield will 

be less dominant, and because the moving bed biology has a lower sludge yield when removing 

carbon, there will be a significant decrease in sludge production as shown in the cost estimate 

for sludge hauling attached.  The sludge age will rise significantly, and the amount of mixed 

liquor required to achieve nitrification will be reduced by approximately 80%.  
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Because of the lower mixed liquor concentration required, the facility can carry a lower sludge 

blanket and reduce risk of solid losses during wet weather events.  In the absence of the 

supplemental media, when wet weather results in the loss of solids, the ammonia reducing 

organisms are typically the first organisms lost in the system.  Therefore, the new MBBR 

biology will be directly useful in the reduction of ammonia and will also indirectly allow the 

activated sludge nitrifying organisms to be maintained in the system.  The above improvements 

are necessary for compliance with the existing NPDES permit because it will also significantly 

improve reliability and consistency of the plant's effluent quality.  
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Request  
8. Refer to Application, paragraph 10. Describe any alternatives to installation of the MBBR 

system for reducing nutrient and ammonia levels. 

 
Response 

As discussed in the response to 1 PSC 07, the proposed improvements for the Delaplain site 

are necessary because the wastewater treatment facility is not currently capable of consistently 

complying with permitted limits for nutrients and ammonia and, therefore, carries a likely risk 

of causing damage to the environment.  The installation of the MBBR system is intended to 

enhance the facility’s ability to remove nutrients and lower ammonia levels.  MBBRs 

dramatically improve aeration treatment by providing significantly more surface area for 

biofilm to form on, thereby enhancing the amount of biological treatment that can occur.  This 

project, working in concert with the other identified projects, will allow the Delaplain facility 

to consistently comply with permitted limits. 

While alternatives to MBBR installation were considered for biological treatment for 

compliance with ammonia limits and reduction in BOD and TSS, the MBBR was determined 

to be the most economically sound treatment option that would provide adequate biological 

treatment.  One alternative considered for this component was a more conventional IFAS fixed 

film attached growth system.  This option was rejected because it would be more costly than 

an MBBR, and, because it is more operationally complex, would make it more prone to 

treatment failure.  In addition to being inherently more expensive, this option would also 

require additional tankage repairs, further increasing the cost of the IFAS option over an 

MBBR. Preliminary exploration of the IFAS option resulted in anticipated costs over 
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$500,000, which is significantly more expensive than the $311,500 for the selected MBBR 

option. 

Another option Bluegrass considered was installation of additional conventional aeration 

tankage.  However, this alternative would be costly and less efficient than attached growth 

biological MBBR treatment and would require more blowers and other aeration equipment.  

Thus, this alternative would lead to more up-front costs and result in greater operational 

expense through power consumption for the additional blowers.  Preliminary exploration of 

this option resulted in anticipated costs over $750,000, well more than the $311,500 for the 

selected MBBR option. 

Another alternative considered (and originally proposed in the engineering memorandum 

attached in response to 1 PSC 02) was installation of an MBBR in separate tanks alongside the 

existing facility.  This option would be considerably more expensive than the proposed plan to 

install an MBBR in cages in the existing aeration basin, primarily due to the cost of installing 

additional tank infrastructure.  Furthermore, this option would require additional piping and 

pump improvements to move the flow to and from the additional tankage.  When it was 

determined that the option of installing the MBBR in a cage in the aeration basis was viable, 

the option of installing an MBBR in new tank infrastructure was discarded.  Preliminary 

exploration of this option resulted in anticipated costs over $600,000, which again was well 

more than the $311,500 for the selected MBBR option. 

Finally, Bluegrass explored the option of connecting to the City of Georgetown (“City”) 

treatment system.  This was discussed extensively in testimony provided in Bluegrass’s 
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previous rate case and the data requests in that case.1  Ultimately the City indicated that it was 

not interested in receiving flow from the Delaplain system due to the need to make 

improvements to accommodate the Delaplain volumes.  Should the City be forced to receive 

flows by Division of Water (“DOW”), the required upgrades to the City system and shutdown 

of the existing Delaplain facility would cost Delaplain ratepayers in excess of $1,000,000. This 

would also result in higher operational costs due to the combined cost of the pass-through rate 

as well as the cost to continue to operate the existing lift stations in the Delaplain system and 

the new lift station that would be required for the connection to the City’s treatment system.  

Therefore, Bluegrass concluded an MBBR is the most economical biological treatment method 

practical for the facility to achieve compliance with limits while minimizing rate impact.  

 
1 See Ky. PSC Case. No. 2020-00290 (Electronic Application of Bluegrass Water Utility Operating Company LLC 
for an Adjustment of Rates and Approval of Construction.  
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Request  
9. Refer to Application, paragraph 10. Provide estimated costs of any alternatives described 

in Bluegrass Water’s response to Item 8 above. 

 
Response 

Please see the estimated costs included in the response to 1 PSC 08. 
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Request  
10. Refer to Application, paragraph 12. 

a. Provide copies of all plans, specifications, drawings, and manufacturer’s 
information sheets pertaining to the solids handling enhancements Bluegrass 
Water plans to install at the Delaplain facility. 

b. Provide a detailed description of the solids handling enhancements Bluegrass 
Water plans to install and how it will be integrated into the current systems at the 
Delaplain facility. 

 
Response 

a. Please see the Delaplain Acres Plan Set and technical specifications attached in response 

to 1 PSC 01 as KY2022-00104_BW_001-017 and KY2022-00104_BW_018-356. 

b. The proposed solids handling improvements consist of several parts.  First, a polymer feed 

system will be added to the treatment process.  Polymer feeds cause increased coagulation 

of solids.  Increased levels of coagulation make for larger and therefore more easily settled 

clumps of solids particles.  In contrast, smaller particles can more easily remain suspended 

in solution.  Therefore, a polymer feed will aid in compliance with suspended solids limits.  

The second significant portion of the solids handling improvements is the installation of a 

tertiary filtration system.  This system physically removes solids prior to disinfection and 

discharge to guarantee compliance with suspended solids limits.  Finally, while not directly 

responsible for removing solids as with the polymer feed and tertiary filtration system, the 

MBBR will aid in the reduction of the volume of retained solids in the systems by providing 

more vigorous biological processes in the plant and therefore breaking down a larger 

portion of the organic component of the sludge in the facility.  For detailed discussion of 
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the integration of these improvements into the existing infrastructure please see the 

attachment labeled KY2022-00104_BW_357-365 provided in response to 1 PSC 01. 
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Request  
11. Refer to Application, paragraph 12. Provide copies of all documentation reviewed or 

generated relating to the decision to construct the solids handling enhancements. 

 
Response 

Please see the engineering memorandum attached to the response to 1 PSC 02 as KY2022-

00104_BW_366-375.  Please note this is the initial system evaluation from the third-party 

engineer.  In this evaluation, the need for the proposed process improvements was identified; 

however, the improvement approach was further refined during the design phase into the plans 

provided in response to 1 PSC 01 and referred to in the response to 1 PSC 10.  
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Request  
12. Refer to Application, paragraph 13. Explain how Bluegrass Water estimated the cost of 

constructing the solids handling enhancements, and provide copies of all documents used 
to determine the estimated cost of constructing the solids handling enhancements. 

 
Response 

Please see the response to 1 PSC 03. 

 



Ky. PSC No. 2022-00104 
Response to 1 PSC 13 

Witness: J. Freeman 
Page 1 of 1 

 

 

Request  
13. Refer to Application, paragraph 12. State what current measures the Delaplain facility 

uses to disinfect and to lower ammonia, biochemical oxygen demand (BOD), total 
suspended solids (TSS), and Escherichia coli (E. coli) levels. 

 
Response 

As indicated in response to 1 PSC 04, the Delaplain facility currently relies on conventional 

aeration treatment to remove nutrients and to lower ammonia levels.  Through this process, 

blowers pump air through diffusers into a basin where wastewater and aerated sludge are mixed 

by the air flow causing increased biological activity to metabolize the waste.  This process 

produces less variety and density of microorganism life in the aeration basin when compared 

to an MBBR.  As a result, sole reliance on aeration is less effective at breaking down ammonia 

and other nutrients.  The sole reliance on aeration causes the facility to regularly fail to 

adequately reduce ammonia and BOD levels, as indicated in the effluent exceedance report 

provided in response to 1 PSC 04 and discussed in the response to 1 PSC 06. 

Following aeration treatment, the facility currently utilizes a conventional clarification system 

where flow is slowed to allow solids to settle out and float to the top (depending on the 

buoyancy of the solids particles in question).  Settled solids are returned to the aeration 

chamber via an air lift activated sludge return and floating solids are captured by a skimmer 

and returned to the aeration basin.  Cleared water is then captured in a trough protected from 

floating solids by a weir and routed to disinfection.  This system has been proven ineffective 

at adequately removing solids to meet the total suspended solids limits without some additional 

means of solids reduction.  
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Finally, the system currently utilizes chlorine disinfection and dechlorination to meet E. coli 

and total residual chlorine limits.  This system has repeatedly struggled to adequately disinfect, 

which can be observed in the regular exceedances recorded in the effluent exceedances report 

(attached to 1 PSC 04 as KY2022-00104_BW_374-380). 
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Request  
14. Refer to to Application, paragraph 12. State permitted limits of ammonia, BOD, TSS, 

and E. coli levels. 

 
Response 

Please see the response to 1 PSC 05 and the referenced permit limits in attachment KY2022-

00104_BW_381-382. 
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Request  
15. Refer to Application, paragraph 12. Provide all documents reflecting testing of ammonia, 

BOD, TSS, and E. coli levels, and explain why Bluegrass Water contends that the levels 
need to be reduced. 

 
Response 

Please see the response to 1 PSC 04 and attachment KY2022-00104_BW_374-380 provided 

in response to 1 PSC 04. Bluegrass reviewed the effluent exceedance report history from the 

Federal Enforcement and Compliance History Online system (ECHO) for the period since July 

2019.  During that period, the Delaplain facility exceeded limits for ammonia 2 times, exceeded 

BOD limits 28 times, exceeded TSS limits 18 times, exceeded limits for total residual chlorine 

7 times, and exceeded limits for E. coli 11 times.  This data relies upon federally mandated 

Discharge Monitoring Report (DMR) testing, which is the primary tool that environmental 

regulators use to evaluate facility compliance.  This record demonstrates that, as currently 

designed, the Delaplain facility cannot consistently meet limits (even following operational 

improvements and triage repairs by Bluegrass).  Therefore, the facility requires further 

improvements in order to comply with permitted limits for all of the above referenced limits. 
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Request  
16. Refer to Application, paragraph 12. State expected reductions in ammonia, BOD, TSS, 

and E. coli levels upon installation of the proposed solids handling enhancements. 

 
Response 

Bluegrass expects the following reductions upon installation of the proposed solids handlings 

enhancements: 

Following biological treatment and settling, the secondary treated wastewater will flow by 

gravity into the new post-equalization/chlorine contact tank and will then be conveyed via 

submersible centrifugal pumps to the new cloth media disk filter manufactured by Aqua 

Aerobic.  Upstream from the new filter, the wastewater can be dosed (based on a 4-20 mA 

signal from the new magnetic flow meter) with either metal salts or a combination of metal 

salts and polymers to assist the new filter with solids removal.  BOD and TSS concentrations 

in the filter effluent are expected to be less than 5 and 10 mg/L respectively.  

Ammonia reductions are discussed in response to 1 PSC 07. 
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Request  
17. Refer to Application, paragraph 12. Describe any alternatives to installation of the 

proposed solids enhancements for reducing ammonia, BOD, TSS, and E. coli levels. 

 
Response 

As discussed in response to 1 PSC 16, the solids handling systems proposed are primarily 

aimed at reducing the TSS levels in the system.  However, the reduction of TSS levels will 

also reduce other levels because any suspended solids allowed to leave the system carry large 

amounts of bacteria and nutrients.  The primary proposed improvement for reducing BOD and 

ammonia levels is not the solids handling improvements, but rather the MBBR improvement 

discussed previously.  As for other alternatives for reducing the TSS (Total Suspended Solids) 

levels at the facility, few alternatives exist. 

A variety of types of tertiary filters could be installed, but adequately sized filters for the flow 

at the Delaplain facility are typically very expensive.  The solids handling improvement 

proposed was selected because an essentially new piece of equipment became available to 

Bluegrass at a used price ($165,200).  In contrast, adequately sized tertiary filtration equipment 

(capable of the same performance at the same flow rate) were all more than $300,000 (for a 

total solids handling enhancement cost of at least $418,000) as compared to the $283,200 for 

the proposed project.  Therefore, the tertiary filters option was determined to be uneconomical. 

The other alternative would be to build a larger secondary clarifier in additional tankage.  This 

would be extremely expensive and require further pumping and piping improvements to move 

flow to and from the location of the additional tankage (with the additional tankage being the 
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most expensive component of this alternative).  A new properly sized secondary clarifier would 

likely be in excess of $500,000. 

As with the MBBR project, Bluegrass also explored the option of connecting to the City of 

Georgetown (“City”) treatment system.  As indicated in the response to 1 PSC 08, this was 

determined to be uneconomical.  Therefore, Bluegrass concluded the proposed solids handling 

improvements are the most cost effective alternative available to achieve compliance with 

permit limits. 
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Request  
18. Refer to Application, paragraph 12. Provide estimated costs of any alternatives described 

in Bluegrass Water’s response to Item 17 above. 

 
Response 

Please see the estimated costs included in the response 1 PSC 17. 
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Request  
19. Refer to the Application, paragraph 16. 

a. Confirm that Bluegrass Water’s proposed improvements will not impact 
operational costs (i.e., electricity, sludge removal, maintenance, chemicals, etc.). 
If this cannot be confirmed, provide estimates of the operational cost impacts 
identified. Include documentation and detailed calculations to support the 
identified cost impacts. 

c. State whether the projects are expected to affect the useful lives of the Delaplain 
wastewater treatment plant (WWTP) or collection system. If so, describe the 
extent to which they are expected to affect the useful lives. 

d. Provide the estimated depreciation expense for each proposed asset that will be 
added to Bluegrass Water’s plant in service. Include documentation and detailed 
calculations to support calculated depreciation expense impacts.  

 
Response 

a. The project will result in an increase in the electrical and chemical expenses at the facility 

with the installation of new equipment and the addition of a new polymer chemical feed as 

part of the solids handling improvements.  The sludge removal costs will decrease, 

however, with respect to previous expenses as the MBBR will allow for more complete 

breakdown of the organic component of sludge in the system, reducing sludge volumes.  It 

is noteworthy that the current facility processes cannot consistently meet permit limits.  A 

facility that offers noncompliant incomplete treatment cannot be described as effectively 

treating the wastewater it receives and therefore does not offer a valid baseline for 

reasonable operational cost for the flow received by the facility.  For a detailed breakdown 

of projected operational costs please see the attached estimate labeled KY2022-

00104_BW_383-384. 

b. The new equipment will not affect the useful lives of the existing infrastructure; however, 

the new equipment will be at the beginning its useful life, changing the overall balance of 
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useful life of assets present.  Please see the concurrently provided Excel spreadsheet named 

1PSC19-DelaplainCPCN.xlsx for the useful life of the proposed new assets and the existing 

infrastructure. 

c. Please refer to the spreadsheet provided in response to subpart b above. 
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Request  
20. Describe and provide a copy of any cost benefit analysis performed by Bluegrass Water 

with respect to each of the proposed projects. 

 
Response 

The previous responses encompass the considerations for the cost-benefit analysis for the 

proposed improvements. 

The cost benefit discussion is included in the alternatives analysis provided in response to 1 

PSC 08, 09, 17 and 18, and in the project description and determination questions in the 

responses to 1 PSC 01, 02, and 12.  Costs and benefits are also discussed in the engineering 

memorandum provided in 1 PSC 02 and the design considerations provided in 1 PSC 01. 
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Request  
21. Provide any correspondence between Bluegrass Water and any third-party engineering 

firm regarding the condition of or discussing any improvements or repairs recommended 
for the Delaplain WWTP or collection system. 

 
Response 

Most of Bluegrass’s discussions with its third-party engineer regarding the condition, 

improvements and repairs to the Delaplain facility took place either in person; over the phone; 

or via video-conferencing technology.  Please see the email correspondence labeled KY2022-

00104_BW_385-392.  
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Request  
22. Provide a copy of any engineering reports or analyses prepared by or on behalf of 

Bluegrass Water, assessing the condition of the Delaplain WWTP or collection system or 
discussing any improvements or repairs recommended for the Delaplain WWTP or 
collection system. 

 
Response 

Please see the attachment to 1 PSC 02. 
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Request  
23. Identify the contractor or contractors that will complete the work on each project, if any, 

and explain the process by which Bluegrass Water identified and retained the contractors. 
If Bluegrass Water has not retained a contractor but intends to do so, explain the process 
by which Bluegrass Water will identify and retain a contractor. 

 
Response 

No contractor will be retained until the proposed project is approved by the Division of Water 

and the Commission.  Bluegrass will hire a contractor through an invitation bidding process, 

with at least three contractors solicited for bids.  Also, Bluegrass will work to engage qualified 

local contractors with experience in wastewater construction by contacting engineering firms 

and operations firms in the area for recommendations of local companies that are qualified for 

the proposed projects. 
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Request  
24. Provide copies of any Agreed Orders that Bluegrass Water has entered into with the 

Energy and Environment Cabinet (EEC) for the Delaplain facility and any applicable 
Corrective Action Plan for the Delaplain facility. 

 
Response 

Please see the attachment labeled KY2022-00104_BW_393-413 for the agreed order executed 

with the EEC/DOW.  Please see attachments labeled KY2022-00104_BW_414-424 for 

corrective action plans and subsequent updates submitted to the EEC/DOW for the Delaplain 

wastewater system. 
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Request  
25. Provide all reports Bluegrass Water has made to the EEC, if any, regarding its efforts to 

bring the Delaplain facility within compliance and any correspondence received 
regarding the same from EEC since the time that Bluegrass Water acquired ownership of 
the Delaplain assets. 

 
Response 

Please see the attachments provided in response to 1 PSC 24 for any reports to the EEC 

regarding Bluegrass's efforts to bring the Delaplain wastewater facility into compliance with 

environmental regulation.  For correspondence from the EEC related to bringing the Delaplain 

facility into compliance, please see attachments labeled KY2022-00104_BW_425-442. 
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Request  
26. Provide any citations or notices of violations received by Bluegrass Water from the EEC 

or the Environmental Protection Agency for violations at the Delaplain facility since 
the time that Bluegrass Water acquired ownership of the Delaplain assets. 

 
Response 

Bluegrass Water has not received any citations or notices of violations at the Delaplain facility 

from the EEC or the Environmental Protection Agency since acquiring ownership of the 

Delaplain assets. 
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Request  
27. Provide any correspondence Bluegrass Water has received from the EEC’s Division of 

Compliance or Division of Water regarding the Delaplain facility since the time that 
Bluegrass Water acquired ownership of the Delaplain assets. 

 
Response 

In addition to the email correspondence provided in response to 1 PSC 25, the only other 

correspondence to date is the confirmation of receipt of the construction permit application 

include as attachment labeled KY2022-00104_BW_443-444.  
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Request  
28. Provide a copy of the current discharge permit for the Delaplain WWTP. 

 
Response 

Please see attachment labeled KY2022-00104_BW_445-464 for a copy of the current NPDES 

(National Pollutant Discharge Elimination System) permit. 
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Request  
29. State when Bluegrass Water anticipates beginning each project identified in the 

Application and when it anticipates completing each project and placing it in service. 

 
Response 

The project start date will be contingent on receiving Commission approval for this CPCN 

application and DOW approval of the construction permit.  Construction will begin following these 

approvals and, due to long lead times and current labor shortages in the market, is anticipated to 

be completed within 24 months of the approvals.  
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Request  
30. State whether Bluegrass Water anticipates any projects for the Delaplain system in the 

next five years. If so, identify and describe the projects and provide the estimated cost of 
the projects. 

 
Response 

Bluegrass does not anticipate any additional projects which would be beyond the normal course 

of business over the next 5 years at the Delaplain facility.   
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Request  
31. Refer to Application, paragraph 9:  

a. Provide any any correspondence between the city of Georgetown (Georgetown) 
and Bluegrass Water about connecting to Georgetown’s system. 

b. Describe any oral communications Bluegrass Water had with Georgetown about 
connecting to Georgetown’s system. 

c. Explain the basis for Bluegrass Water’s statement that “[t]he main located on the 
site is already receiving enough flow that it could not handle flow from the 
Delaplain facility, and therefore to connect, Bluegrass would have to install a new 
pumping station and approximately two miles of new mains.” 

d. Provide the expected useful life of the additional mains and pumping station that 
would be required to connect to Georgetown’s system. 

e. Provide an analysis of the estimated total cost to connect to the Georgetown 
system, including the cost of installing a new pumping station and two miles of 
new mains stated to be necessary to do so. 

f. Provide and explain the estimated annual cost of Georgetown’s waste treatment. 
g. Provide and explain the estimated incremental increase in the annual cost of 

operating and maintaining the collection system, if any, that would arise from the 
addition of the pumping station and mains that would be needed to connect to 
Georgetown’s system. 

h. Provide the operator cost for the Delaplain system and explain whether and the 
extent to which the operator cost for the Delaplain system would be reduced or 
eliminated if it were connected to Georgetown’s systems. 

 
Response 

a. Please see the attached emails labeled KY2022-00104_BW_465-467 with third party 

engineer 21 Design regarding communications with the City of Georgetown (“City”). 

b. Please see the attachment referenced in subpart a above summarizing conversations with 

the City. 

c. Please see the attachment referenced in subpart a above discussing the capacity of the 

collection system. The main located on Delaplain’s property was never sized to handle the 
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flow from Delaplain because the City never anticipated Delaplain actually connecting 

thereto. 

d. The pumping system would be built to provide a 30 year useful life. The useful life would 

require regular maintenance and occasional equipment replacement, but the pumping 

system as a whole would be designed to provide 30 years of useful service. 

e. Please see the concurrently provided Excel spreadsheet named 

1PSC31e_Delaplain_City_connection_estimatedcosts.xlsx.  

f. Through discussions with the City, no billing multiplier is anticipated. How the minimum 

bill is applied is what will make an impact on monthly pass through rates. If each of 

Bluegrass' customers has the minimum charge applied, then the annual pass through 

would be approximately $734,225.  If only one minimum charge is applied, then the 

annual pass through would be approximately $747,809.  The City published rates are on 

page 4 of the attachment labeled KY2022-00104_BW_468-476. 

g. Adding a large lift station to pump all raw waste to the City would add cost for operation 

and maintenance, but this increase would likely be offset by the WWTF being taken 

offline and its associated reduction in maintenance and operations costs. 

h. Operation costs for all Bluegrass systems are consolidated.  Therefore, Bluegrass is 

unable to provide a standalone operation costs for Delaplain. Operations and maintenance 

costs would not be eliminated if Delaplain were to be tied onto Georgetown.  Bluegrass 

would still be required to operate and maintain the existing lift stations and collection 

system along with the new large lift station and FM needed to pump raw waste to 

Georgetown for treatment.   
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Request  
32. State whether any other regional sewer system, besides Georgetown, is currently 

“available,” as that term is used in 401 KAR 5:002, to be connected to Delaplain’s 
system. 

 
Response 

No regional sewer system except for the Georgetown system would be considered "available" 

per the 401 KAR 5:002 regulation.  Specifically, Bluegrass is not aware of any WWTP owned 

by a city, county, or other public body (other than the City of Georgetown) with an average 

daily design capacity larger than 1,000 gpd that is located  

• within one (1) mile of its Delaplain treatment facilities or  

• one (1) mile or more from its Delaplain treatment facilities and to which it would 

be cost effective to connect (per a 20-year present worth cost analysis). 
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Request  
33. Explain whether Bluegrass Water has any reason to believe that the EEC will not renew 

its discharge permit after the date of expiration of same based on the availability of a 
regional sewer system. 

 
Response 

Based on discussions with the EEC and the DOW, Bluegrass has no reason to believe that the 

EEC will not renew the current permit.  
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AutoCAD SHX Text
General Notes and Construction Specifications 1. All water and sewer main construction shall be consistent with the local All water and sewer main construction shall be consistent with the local municipality requirements as well as all testing and disinfection requirements of Kentucky DEP.   2. The contractor shall obtain, erect, maintain and remove all signs, barricades, The contractor shall obtain, erect, maintain and remove all signs, barricades, flagmen and other control devices as may be necessary for the purpose of regulating, warning or guiding traffic.  Placement and maintenance of all traffic control devices shall be in accordance with the latest revision of the Manual on Uniform Traffic Control Devices. 3. Location of utilities shown on plans are approximate only, and are not necessarily Location of utilities shown on plans are approximate only, and are not necessarily complete.  Contractor shall make his own investigations as to location of all existing underground structures, cables, utilities and pipe lines. 4. If existing utility lines of any nature are encountered which conflict in location If existing utility lines of any nature are encountered which conflict in location with new construction, the contractor shall notify the engineer and owner so that the conflict may be resolved. 5. The contractor shall notify One Call at least 48 hours prior to construction so The contractor shall notify One Call at least 48 hours prior to construction so that each utility company can stake out any underground improvements that they may have which might interfere with the proposed construction. 6. The contractor shall be required to make arrangements for the proper bracing, The contractor shall be required to make arrangements for the proper bracing, shoring and other required protection of all roadways, structures, poles, cables and pipe lines, before construction begins.  He shall be responsible for any damage to the streets or roadways and associated structures and shall make repairs as necessary to the satisfaction of the engineer and owner at his own expense. 7. The contractor shall be responsible for the protection of all private and public The contractor shall be responsible for the protection of all private and public utilities even though they may not be shown on the plans.  Any utility that is damaged during construction shall be repaired or replaced to the satisfaction of the engineer and owner by the contractor at his own expense. 8. The contractor shall examine the plans and specifications, visit the site of the The contractor shall examine the plans and specifications, visit the site of the work and inform himself/herself fully with the work involved, general and local conditions, all federal, state and local laws, ordinances, rules and regulations and all other pertinent items which may affect the cost and time of completion of this project before submitting a proposal. 9. All work and materials shall be in accordance with code requirements. All work and materials shall be in accordance with code requirements. 10. Prior to submitting his bid, the contractor shall call the attention of the engineer Prior to submitting his bid, the contractor shall call the attention of the engineer to any material or equipment he deems inadequate and to any item of work omitted on the plans. 11. Structures for valve vaults for water mains shall be in accordance with the Structures for valve vaults for water mains shall be in accordance with the improvement plans and the applicable municipality construction requirements. Where granular trench backfill is required around these structures, the cost shall be considered as incidental and shall be included in the contract unit price for the structure. 12. Frame and cover or grates for water main structures shall be as indicated within Frame and cover or grates for water main structures shall be as indicated within these improvement plans. 13. All final adjustments of casting will be accomplished by the use of precast All final adjustments of casting will be accomplished by the use of precast concrete adjusting rings set in butyl rope joint sealant, mortar joints will not be allowed.  Total height of adjusting rings used shall not exceed twelve (12") inches.  cost for adjustment is considered incidental. 14. The contractor shall be responsible to place on grade and coordinate with other The contractor shall be responsible to place on grade and coordinate with other contractors all underground structure frames such as catch basins, inlets, manholes, hydrants, buffalo boxes, valves, etc.  No additional compensation shall be paid and said adjustments shall be considered incidental to other items of construction. 15. The contractor shall restore any area disturbed to a condition equal to or better The contractor shall restore any area disturbed to a condition equal to or better than its original use.  This shall include finish grading, establishment of a vegetative cover (seeding or sod), general cleanup and pavement replacement.  16. All trenches caused by the construction of all utilities and the excavation around All trenches caused by the construction of all utilities and the excavation around catch basins, manholes, inlets and other appurtenances which occur within the limits of existing or proposed pavements, sidewalks and curb and gutters or where the edge of the trench shall be within two (2') feet horizontally of said improvements shall be backfilled with compacted granular trench backfill or with approved suitable select material and properly compacted to 100% of maximum density as determined by the standard proctor dry density (ASTM d 698) compaction test.  When granular material is required, the cost shall be considered incidental and shall be included in the contractors bid. 17. The depth of backfill shall be measured from the top of the pipe embedment to The depth of backfill shall be measured from the top of the pipe embedment to the finished subgrade or as noted on the plans. 18. The contractor shall be responsible for providing safe and healthful working The contractor shall be responsible for providing safe and healthful working conditions throughout the construction of the proposed improvements. 19. The engineer will be given forty-eight (48) hours notice for any staking that is to The engineer will be given forty-eight (48) hours notice for any staking that is to be done. The cost of stakeout is the responsibility of the contractor. 20. The contractor shall inform the engineer and owner before work commences on The contractor shall inform the engineer and owner before work commences on each category of construction, i.e. water main, grading, pavement and drainage improvement.  A twenty-four (24) hour notice shall be given for any item that requires final testing and inspection such as water mains or sanitary sewers. 21. The engineer will furnish the contractor with lines and grades necessary to the The engineer will furnish the contractor with lines and grades necessary to the proper prosecution and control of the work.  The contractor shall call the attention of the engineer to any errors or discrepancies which may be suspected in lines and grades which are established by the engineer, and shall not proceed with the work until any lines and grades which are believed to be in error have been verified or corrected by the engineer or his representative. 22. All survey monuments damaged or removed during construction of this project All survey monuments damaged or removed during construction of this project shall be replaced by the surveyor and said cost of replacement shall be paid by the contractor. 23. The contractor will have in his possession on the job site a copy of the plans The contractor will have in his possession on the job site a copy of the plans and specifications during construction. 24. If approval for any items is required, the contractor shall contact the engineer If approval for any items is required, the contractor shall contact the engineer for approval prior to ordering. 25. Any drain and/or field tile encountered by the contractor during the installation of Any drain and/or field tile encountered by the contractor during the installation of the improvements shall be returned to original condition.  This work to be considered incidental to the contract. 26. All road signs, street signs and traffic signs which need to be relocated or moved All road signs, street signs and traffic signs which need to be relocated or moved due to construction shall be taken down and stored by the contractor at his own expense, except those which are necessary for proper traffic control which shall be temporarily reset until completion of construction operations.  After completion of the work, the contractor shall reset, at his expense, all said signs. 27. The contractor shall dispose of all excess excavation, unsuitable and unusable The contractor shall dispose of all excess excavation, unsuitable and unusable materials offsite and at an approved location in a manner that public or private property will not be damaged or endangered.  This work is considered as incidental to the cost of the project. Contractor to follow any local, state, and federal guidelines for disposing of material off site. 28. No trench excavations will be permitted to remain open over any weekend, night, No trench excavations will be permitted to remain open over any weekend, night, or any time site is left unattended. 29. Band-seal style couplings shall be used when joining sewer pipes of dissimilar Band-seal style couplings shall be used when joining sewer pipes of dissimilar materials. 30. As-built drawings shall be prepared by the contractor and submitted to the As-built drawings shall be prepared by the contractor and submitted to the engineer as soon as the site improvements are completed. Any change in length, location or alignment shall be shown in red. As-builts will be performed by a licensed surveyor. It will include the tops and flowlines of all storm and sanitary structures. 31. The contractor is responsible for coordinating any required inspections with the The contractor is responsible for coordinating any required inspections with the engineer and city or state agency. 32. Special attention is drawn to the fact that the standard specifications requires the Special attention is drawn to the fact that the standard specifications requires the contractor to have a competent superintendent on the project site at all times, irrespective of the amount of work sublet.  The superintendent shall be capable of reading and understanding the plans and municipality construction specifications, shall have full authority to execute orders to expedite the project, shall be responsible for scheduling and have control of all work as the agent of the contractor.  Failure to comply with this provision will result in a suspension of work as provided in the contract documents. 33. The engineer and owner are not responsible for the construction means, methods, The engineer and owner are not responsible for the construction means, methods, techniques, sequences or procedures, time of performance, programs or for any safety precautions used by the contractor.  The contractor is solely responsible for execution of his work in accordance with the contract documents and specifications. 34. The utilities shown hereon were plotted from available information and do not The utilities shown hereon were plotted from available information and do not necessarily reflect the actual existence, non-existence, size, type, or location of these or other utilities.  The contractor shall be responsible for verifying the actual location of all utilities.  All utilities shall be located in the field prior to any construction of improvements.  These provisions shall in no way absolve any party from complying with the underground facility safety and damage prevention act. 35. All materials and methods of construction to meet the specifications submitted All materials and methods of construction to meet the specifications submitted for the construction permit.   36. Construction should not commence until all permits have been received from all Construction should not commence until all permits have been received from all governing agencies. 37. No land disturbance activities can be completed until all land disturbance No land disturbance activities can be completed until all land disturbance permitting has been acquired.  It is the responsibility of the contractor to verify permits are in place prior to activities.  Contractor will be responsible for any fines that are incurred due activities completed prior to having necessary permitting in place. 38. All fill material shall be made of selected earth materials, free from broken All fill material shall be made of selected earth materials, free from broken masonry, rock, frozen earth, rubbish, organic material and debris. 39. Grading contractor shall keep existing roadways clean of mud and debris at all Grading contractor shall keep existing roadways clean of mud and debris at all times.If the city or owner has to clean the roads it will be at the expense of the contractor. 40. All graded areas shall be protected from erosion by erosion control devices All graded areas shall be protected from erosion by erosion control devices and/or seeding and mulching as required by all local and state agencies and permits. 41. No grade shall exceed a 3:1 slope except where noted. No grade shall exceed a 3:1 slope except where noted. 42. Interim stormwater drainage control in the form of siltation control measures are Interim stormwater drainage control in the form of siltation control measures are required. 43. Adequate temporary off-street parking shall be provided for construction Adequate temporary off-street parking shall be provided for construction employees.  Parking on non-surfaced areas shall be prohibited in order to eliminate the condition whereby mud from construction and employee vehicles is tracked onto the pavement causing hazardous roadway and driving conditions. 44. The contractor shall, at all times, contain mud and other spoils on the site.  No The contractor shall, at all times, contain mud and other spoils on the site.  No vehicle, trailer or construction equipment is to deposit mud or any other material on public streets.  Project will be stopped if streets are not cleaned immediately. 45. Public roadways shall be kept open to traffic during all phases of construction of Public roadways shall be kept open to traffic during all phases of construction of improvements.  No driving lanes shall be closed without prior written permission from the governing agency. 46. The contractor shall furnish, maintain, and remove traffic control devices for the The contractor shall furnish, maintain, and remove traffic control devices for the purpose of regulating, warning, and directing traffic during construction in the public roadways.  All flagmen, barricades, warning signs, etc. shall conform to the manual for uniform traffic control devices. 47. No investigation has been performed by the engineer regarding hazardous waste, No investigation has been performed by the engineer regarding hazardous waste, underground  conditions or utilities affecting the tract of land shown herein. 48. This plan is not a survey in any sort and shall not constitute a boundary survey.  This plan is not a survey in any sort and shall not constitute a boundary survey.  49. Onsite utilities have been shown based on documents obtained from public Onsite utilities have been shown based on documents obtained from public entities. 50. See MEP/Arch. plans for site lighting and electrical design/layout. See MEP/Arch. plans for site lighting and electrical design/layout. 51. Contractor shall comply with all OSHA requirements for safety and construction. Contractor shall comply with all OSHA requirements for safety and construction. 52. All utility trenches in paved areas shall be compacted to the requirements of the All utility trenches in paved areas shall be compacted to the requirements of the specific paving  specification.  Only granular material shall be used in utility trenches under paved areas.  53. All unsurfaced areas shall receive a minimum of 6" of topsoil.  Contractor shall All unsurfaced areas shall receive a minimum of 6" of topsoil.  Contractor shall seed, fertilize, mulch, and maintain all disturbed areas until stabilization is provided meeting the technical specifications and/or direction of the Engineer. 54. The contractor is responsible for maintenance of sediment control bmps The contractor is responsible for maintenance of sediment control bmps throughout the entire project. 55. All sewer laterals shall have a 2% minimum slope.  All sewer laterals shall have a 2% minimum slope.  56. All storm sewer covers shall have the words "Storm Drain" cast in the top in All storm sewer covers shall have the words "Storm Drain" cast in the top in letters three inches high.  All sanitary sewer covers shall have "Sanitary Sewer" meeting same specification. 57. All frames, grates and covers shall be ductile iron, conforming to ASTM A48, All frames, grates and covers shall be ductile iron, conforming to ASTM A48, Class 30 and shall be designed for heavy duty traffic. 58. Manhole steps shall be constructed of polypropylene conforming to ASTM D 4101 Manhole steps shall be constructed of polypropylene conforming to ASTM D 4101 and shall meet current state and federal safety standards. Steps shall be Neenah R-1981-N or approved equal. 59. Pre-cast manholes shall be at least 48" diameter and conform with ASTM C478 Pre-cast manholes shall be at least 48" diameter and conform with ASTM C478 and to design dimensions.  All lift hole shall be thoroughly wetted and completed filled with mortar and smoothed.  Structures shall be free of fractures or cracks.  All joints between pre-cast elements on manholes shall be made with an approved bitumastic material or an approved rubber gasket.  Contractor shall submit shop drawings to engineer for approval prior to ordering.   60. All storm sewer 12" to 30" in diameter shall be Corrugated Polyethylene Pipe All storm sewer 12" to 30" in diameter shall be Corrugated Polyethylene Pipe (CPP) or High Density Polypropolene (HDPP). A. CPP pipe and fittings shall conform to ASTM F405 and F667 and shall have a  CPP pipe and fittings shall conform to ASTM F405 and F667 and shall have a  circular cross-section and have a smooth wall interior. B. End sections shall be polyethlyene flared type with toe plates. End sections shall be polyethlyene flared type with toe plates. C. Joints shall be provided with neoprene or manufacturer"s standard gaskets and Joints shall be provided with neoprene or manufacturer"s standard gaskets and meet ASTM F2881.  Pipes up to shall be water tight according to D3212.  Spigots shall have gaskets meeting the requirements of ASTM F477. D. All CPP or HDPP shall be installed using embedment material meeting North All CPP or HDPP shall be installed using embedment material meeting North Carolina Department of Transportation requirements. E. Installation to conform to ASTM D2321 and pipe manufacturer's recommendations Installation to conform to ASTM D2321 and pipe manufacturer's recommendations for backfill, bedding, installation, and minimum cover requirements. F. Clean joints thoroughly, and coat bell, spigot and gasket  with recommended Clean joints thoroughly, and coat bell, spigot and gasket  with recommended with recommended lubricant before jointing. 61. Dual wall and triple wall polypropylene pipe (HDPP) shall confirm to the Dual wall and triple wall polypropylene pipe (HDPP) shall confirm to the requirements of AASHTO M330 “Standard Specification for Polypropylene Pipe, ASTM Standard Specification for Polypropylene Pipe, ASTM F2736 (Dual wall) for sizes 12” to 30” and ASTM F2764 (Triple wall) for sizes 30”  to 30” and ASTM F2764 (Triple wall) for sizes 30”  and ASTM F2764 (Triple wall) for sizes 30” to 60”. All polypropylene pipe shall be installed according with ASTM F2321 . All polypropylene pipe shall be installed according with ASTM F2321 Standard Practice for Underground Installation of Thermoplastic Pipe for Sewers and Other Gravity-Flow Applications.”.  .  

AutoCAD SHX Text
C02

AutoCAD SHX Text
GENERAL NOTES

AutoCAD SHX Text
BY

AutoCAD SHX Text
#

AutoCAD SHX Text
SEAL DATE:

AutoCAD SHX Text
DRAWING NO:

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
DATE

AutoCAD SHX Text
.

AutoCAD SHX Text
.

AutoCAD SHX Text
.

AutoCAD SHX Text
ALL RIGHTS RESERVED.  All "21 Design Group, Inc." plans, specifications and drawings are protected under copyright law and no part may be copied, reproduced, displayed publicly, used to create derivatives, distributed, stored in a retrieval system or transmitted in any form by any means without prior written permission of  "21 Design Group, Inc."

AutoCAD SHX Text
DRAWN BY:

AutoCAD SHX Text
PROJ NUMBER:

AutoCAD SHX Text
BAR IS ONE INCH ON OFFICIAL DRAWINGS.

AutoCAD SHX Text
IF NOT ONE INCH, ADJUST SCALE ACCORDINGLY.

AutoCAD SHX Text
ENGINEERING CERTIFICATE OF 

AutoCAD SHX Text
AUTHORITY NO. 4804

AutoCAD SHX Text
2/23/2022

AutoCAD SHX Text
542-19

AutoCAD SHX Text
KAR

AutoCAD SHX Text
DELAPLAIN WWTF IMPROVEMENTS 260 W YUSEN DRIVE SCOTT COUNTY, KENTUCKY

AutoCAD SHX Text
ENGINEERING LICENSE:

AutoCAD SHX Text
BENJAMIN J. KUENZEL, PE33718

AutoCAD SHX Text
REVISION

AutoCAD SHX Text
2/23/2022

AutoCAD SHX Text
A

AutoCAD SHX Text
2/23/2022

AutoCAD SHX Text
PERMIT SET

AutoCAD SHX Text
BJK



21

S

EW

N

W

W

s

SCALE: 1" = 10'

0 10' 20'

0 1"

13
51

 J
ef

fe
rs

on
, S

ui
te

 3
01

W
as

hi
ng

to
n,

 M
O

 6
30

90
m

ai
l@

21
d

es
ig

ng
ro

up
.n

et
P:

 6
36

-4
32

-5
02

9

AutoCAD SHX Text
S

AutoCAD SHX Text
874

AutoCAD SHX Text
876

AutoCAD SHX Text
878

AutoCAD SHX Text
868

AutoCAD SHX Text
866

AutoCAD SHX Text
870

AutoCAD SHX Text
872

AutoCAD SHX Text
Asphalt

AutoCAD SHX Text
Concrete  

AutoCAD SHX Text
 Easement

AutoCAD SHX Text
 Property Lines

AutoCAD SHX Text
 Sanitary Sewer

AutoCAD SHX Text
 Gas Main

AutoCAD SHX Text
 Water Main

AutoCAD SHX Text
 Underground Telephone

AutoCAD SHX Text
 Underground Electric

AutoCAD SHX Text
 Storm Sewer

AutoCAD SHX Text
 Contours

AutoCAD SHX Text
XXX

AutoCAD SHX Text
 Sanitary Manhole

AutoCAD SHX Text
 Utility Pole

AutoCAD SHX Text
D

AutoCAD SHX Text
Y

AutoCAD SHX Text
H

AutoCAD SHX Text
 Fire Hydrant

AutoCAD SHX Text
 Water Valve

AutoCAD SHX Text
 Setbacks

AutoCAD SHX Text
 Aerial Electric

AutoCAD SHX Text
 Gas Valve

AutoCAD SHX Text
G

AutoCAD SHX Text
 Grated Inlet

AutoCAD SHX Text
 Catch Basin

AutoCAD SHX Text
 Grated Curb Inlet

AutoCAD SHX Text
 Junction Box

AutoCAD SHX Text
 Flared End Section

AutoCAD SHX Text
DRAWING LEGEND

AutoCAD SHX Text
 Sign

AutoCAD SHX Text
T

AutoCAD SHX Text
 Telephone Box

AutoCAD SHX Text
 Tree Line

AutoCAD SHX Text
C03

AutoCAD SHX Text
EXISTING CONDITIONS / DEMOLITION PLAN

AutoCAD SHX Text
BY

AutoCAD SHX Text
#

AutoCAD SHX Text
SEAL DATE:

AutoCAD SHX Text
DRAWING NO:

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
DATE

AutoCAD SHX Text
.

AutoCAD SHX Text
.

AutoCAD SHX Text
.

AutoCAD SHX Text
ALL RIGHTS RESERVED.  All "21 Design Group, Inc." plans, specifications and drawings are protected under copyright law and no part may be copied, reproduced, displayed publicly, used to create derivatives, distributed, stored in a retrieval system or transmitted in any form by any means without prior written permission of  "21 Design Group, Inc."

AutoCAD SHX Text
DRAWN BY:

AutoCAD SHX Text
PROJ NUMBER:

AutoCAD SHX Text
BAR IS ONE INCH ON OFFICIAL DRAWINGS.

AutoCAD SHX Text
IF NOT ONE INCH, ADJUST SCALE ACCORDINGLY.

AutoCAD SHX Text
ENGINEERING CERTIFICATE OF 

AutoCAD SHX Text
AUTHORITY NO. 4804

AutoCAD SHX Text
2/23/2022

AutoCAD SHX Text
542-19

AutoCAD SHX Text
KAR

AutoCAD SHX Text
DELAPLAIN WWTF IMPROVEMENTS 260 W YUSEN DRIVE SCOTT COUNTY, KENTUCKY

AutoCAD SHX Text
ENGINEERING LICENSE:

AutoCAD SHX Text
BENJAMIN J. KUENZEL, PE33718

AutoCAD SHX Text
REVISION

AutoCAD SHX Text
2/23/2022

AutoCAD SHX Text
A

AutoCAD SHX Text
2/23/2022

AutoCAD SHX Text
PERMIT SET

AutoCAD SHX Text
BJK

AutoCAD SHX Text
NOTE: 1. CONTRACTOR SHALL VISIT SITE PRIOR TO CONTRACTOR SHALL VISIT SITE PRIOR TO SUBMITTING BID TO EVALUATE SITE CONSTRAINTS.  THIS SHALL INCLUDE BUT NOT LIMITED TO LOCATION OF POWER LINES IN RESPECT TO THE SITE. 2. AT ALL TIMES, INCOMING SEWAGE SHALL BE AT ALL TIMES, INCOMING SEWAGE SHALL BE TREATED BY THE EXISTING FACILITY OR NEW FACILITY.  AT NO POINT SHALL THE CONTRACTOR BYPASS TREATMENT AND ALLOW WASTEWATER TO DISCHARGE DIRECTLY INTO THE RECEIVING STREAM.

AutoCAD SHX Text
CLARIFIER

AutoCAD SHX Text
EXISTING 6" AIR HEADER

AutoCAD SHX Text
EXISTING 12" INFLUENT

AutoCAD SHX Text
EXISTING BLOWER PAD

AutoCAD SHX Text
EXISTING 6" RAW SEWAGE FM

AutoCAD SHX Text
AERATION TANK

AutoCAD SHX Text
EXISTING SULFUR DIOXIDE AND CLORINE GAS FEED BUILDING

AutoCAD SHX Text
EXISTING CHAINLINK FENCE

AutoCAD SHX Text
EXISTING JOB TRAILER BEING USED FOR STORAGE (TO BE RELOCATED)

AutoCAD SHX Text
EXISTING UP

AutoCAD SHX Text
CONTROL PANELS



21

S

EW

N

W

W

SCALE: 1" = 10'

0 10' 20'

s s

0 1"

13
51

 J
ef

fe
rs

on
, S

ui
te

 3
01

W
as

hi
ng

to
n,

 M
O

 6
30

90
m

ai
l@

21
d

es
ig

ng
ro

up
.n

et
P:

 6
36

-4
32

-5
02

9

AutoCAD SHX Text
S

AutoCAD SHX Text
874

AutoCAD SHX Text
876

AutoCAD SHX Text
878

AutoCAD SHX Text
868

AutoCAD SHX Text
866

AutoCAD SHX Text
870

AutoCAD SHX Text
872

AutoCAD SHX Text
872

AutoCAD SHX Text
870

AutoCAD SHX Text
870

AutoCAD SHX Text
S

AutoCAD SHX Text
Existing Asphalt

AutoCAD SHX Text
Existing Concrete

AutoCAD SHX Text
New Concrete

AutoCAD SHX Text
New Standard Duty Asphalt

AutoCAD SHX Text
New Heavy Duty Asphalt

AutoCAD SHX Text
New Standard Duty Concrete

AutoCAD SHX Text
New Heavy Duty Concrete

AutoCAD SHX Text
PAVEMENT LEGEND

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
DRAWING LEGEND

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
PROPOSED

AutoCAD SHX Text
 Easement

AutoCAD SHX Text
 Setbacks

AutoCAD SHX Text
 Property Lines

AutoCAD SHX Text
 Aerial Electric

AutoCAD SHX Text
 Tree Line

AutoCAD SHX Text
 Sanitary Manhole

AutoCAD SHX Text
 Utility Pole

AutoCAD SHX Text
D

AutoCAD SHX Text
Y

AutoCAD SHX Text
H

AutoCAD SHX Text
 Fire Hydrant

AutoCAD SHX Text
D

AutoCAD SHX Text
Y

AutoCAD SHX Text
H

AutoCAD SHX Text
T

AutoCAD SHX Text
 Telephone Box

AutoCAD SHX Text
T

AutoCAD SHX Text
 Water Valve

AutoCAD SHX Text
 Gas Valve

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
 Sign

AutoCAD SHX Text
 Grated Inlet

AutoCAD SHX Text
 Catch Basin

AutoCAD SHX Text
 Grated Curb Inlet

AutoCAD SHX Text
 Junction Box

AutoCAD SHX Text
 Flared End Section

AutoCAD SHX Text
C04

AutoCAD SHX Text
GRADING/PAVEMENT PLAN

AutoCAD SHX Text
BY

AutoCAD SHX Text
#

AutoCAD SHX Text
SEAL DATE:

AutoCAD SHX Text
DRAWING NO:

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
DATE

AutoCAD SHX Text
.

AutoCAD SHX Text
.

AutoCAD SHX Text
.

AutoCAD SHX Text
ALL RIGHTS RESERVED.  All "21 Design Group, Inc." plans, specifications and drawings are protected under copyright law and no part may be copied, reproduced, displayed publicly, used to create derivatives, distributed, stored in a retrieval system or transmitted in any form by any means without prior written permission of  "21 Design Group, Inc."

AutoCAD SHX Text
DRAWN BY:

AutoCAD SHX Text
PROJ NUMBER:

AutoCAD SHX Text
BAR IS ONE INCH ON OFFICIAL DRAWINGS.

AutoCAD SHX Text
IF NOT ONE INCH, ADJUST SCALE ACCORDINGLY.

AutoCAD SHX Text
ENGINEERING CERTIFICATE OF 

AutoCAD SHX Text
AUTHORITY NO. 4804

AutoCAD SHX Text
2/23/2022

AutoCAD SHX Text
542-19

AutoCAD SHX Text
KAR

AutoCAD SHX Text
DELAPLAIN WWTF IMPROVEMENTS 260 W YUSEN DRIVE SCOTT COUNTY, KENTUCKY

AutoCAD SHX Text
ENGINEERING LICENSE:

AutoCAD SHX Text
BENJAMIN J. KUENZEL, PE33718

AutoCAD SHX Text
REVISION

AutoCAD SHX Text
2/23/2022

AutoCAD SHX Text
A

AutoCAD SHX Text
2/23/2022

AutoCAD SHX Text
PERMIT SET

AutoCAD SHX Text
BJK

AutoCAD SHX Text
TOP OF VALVE VAULT ELEV = 872.50

AutoCAD SHX Text
BLOWER PAD ELEV. = 872.50

AutoCAD SHX Text
FILTER BUILDING FFE = 870.50

AutoCAD SHX Text
EXISTING CHLORINATOR AND SULFONATOR BUILDING

AutoCAD SHX Text
EXISTING SHED

AutoCAD SHX Text
NEW DOGHOUSE MANHOLE

AutoCAD SHX Text
NEW ALUMINUM 4'X10' PUMP ACCESS PLATFORM

AutoCAD SHX Text
RELOCATED JOB TRAILER FOR STORAGE PAD ELEV = 873.00



21

S

EW

N

W

W

SCALE: 1" = 10'

0 10' 20'

s s

0 1"

13
51

 J
ef

fe
rs

on
, S

ui
te

 3
01

W
as

hi
ng

to
n,

 M
O

 6
30

90
m

ai
l@

21
d

es
ig

ng
ro

up
.n

et
P:

 6
36

-4
32

-5
02

9

NOTE:
1. SEE HYDRAULIC PROFILE FOR ALL ELEVATIONS.
2. SEE DRAWING P4 FOR ALL AIR PIPING DETAILS.
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SOIL SUBGRADE FOR ALL FOOTINGS AND SLABS SHALL BE INSPECTED AND APPROVED BY THE CONTRACTOR'S SOIL TESTING LABORATORY PRIOR TO PLACING FOUNDATION CONCRETE OR CONCRETE MUD SUBS.
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AutoCAD SHX Text
ALL FOOTING SUBGRADES AS REQUIRED AND ALL SLAB SUBGRADES INCLUDING PIT SLABS SHALL BE COMPACTED TO 95 PERCENT OF MAXIMUM DENSITY AT OPTIMUM MOISTURE CONTENT BASED ON LABORATORY DESIGNED ASTM D1557. ALL BACKFILL AROUND AND ABOVE ALL FOUNDATION ELEMENTS, FOOTINGS, CAPS, MATS AND PITS SHALL BE COMPACTED TO 90 PERCENT OF MAXIMUM DENSITY AT OPTIMUM MOISTURE CONTENT BASED ON LABORATORY DESIGNATION ASTM D1557.
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EXCEPT WHERE OTHERWISE INDICATED, CONCRETE TYPES AND MINIMUM 28-DAY COMPRESSIVE STRENGTHS SHALL BE 4000 PSI.
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CEMENT SHALL CONFORM TO ASTM C150 TYPE 1. USE ONLY ONE BRAND OF CEMENT PER ALL EXPOSED TO VIEW CONCRETE. NO CALCIUM CHLORIDE SHALL BE USED  IN ANY CONCRETE.
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ALL CONCRETE SHALL BE AIR ENTRAINED (4 - 6%) WITH A WATER CEMENT RATIO OF 0.4 (MAX) AND MAY CONTAIN A SUPER PLAST AGENT.
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REINFORCING BARS SHALL CONFORM TO ASTM A515, GRADE 60.
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ALL ORGANIC AND/OR OTHER UNSUITABLE MATERIALS SHALL BE REMOVED FROM SUBGRADE AND BACKFILL AREAS AND BACKFILLED WITH ACCEPTABLE GRANULAR FILL, COMPACTED TO 95 PERCENT O MAXIMUM DENSITY. FILL SHALL BE PLACED IN LIFTS NOT TO EXCEED 12 INCHES IN LOOSE THICKNESS. 
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DO NOT BACKFILL AGAINST BASEMENT WALLS UNTIL GROUND FLOOR AND LOWER LEVEL SLABS AVE BEEN PLACED AND THE CONCRETE HAS ATTAINED FULL DESIGN STRENGTH. 
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NO MUD SLABS, FOOTINGS OR SLABS SHALL BE PLACED INTO OR AGAINST SUBGRADE CONTAINING FREE WATER, FROST OR ICE. SHOULD WATER OR FROST ENTER A FOOTING EXCAVATION AFTER SUBGRADE APPROVAL THE SUBGRADE SHALL BE RE-INSPECTED BY THE CONTRACTOR'S SOIL TESTING LABORATORY AFTER REMOVAL OF WATER OR FROST.
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THE CONTRACTOR SHALL PROVIDE ALL NECESSARY MEASURES TO PREVENT ANY FROST OR ICE FROM PENETRATING ANY FOOTING OR SLAB SUBGRADE BEFORE AND AFTER PLACING OF CONCRETE AND UNTIL SUCH SUBGRADES ARE FULLY PROTECTED BY THE PERMANENT BUILDING STRUCTURE.
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THE CONCRETE FOR EACH ISOLATED FOOTING SHALL BE PLACED IN ONE (1) CONTINUOUS PLACEMENT.
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ALL SLAB AND FOOTING MUD SLABS SHALL BE THOROUGHLY CLEANED IMMEDIATELY PIOR TO THE FOUNDATION CONCRETE PLACEMENT.
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ALL SLABS-ON-GRADE SHALL BE PLACED OVER A MINIMUM OF 6 INCH COMPACTED GRANULAR FILL MATERIAL OVER COMPACTED SOIL SUBGRADE.
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THE ANTICIPATED GROUND WATER ELEVATION IS APPROXIMATELY 896.50. THE CONTRACTOR IS RESPONSIBLE FOR ALL DEWATERING. THE VERY LOOSE TO LOOSE GRANULAR SOILS SHOULD BE DENSIFIED AFTER DEWATERING, AS PER THE DIRECTIVE OF THE SOILS TESTING AGENCY.
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ALL CONCRETE REINFORCEMENT SHALL BE DETAILED, FABRICATED, LABELED, SUPPORTED AND SPACED IN FORMS AND SECURED IN ACCORDANCE WITH THE PROCEDURES AND REQUIREMENTS OUTLINED IN THE LATEST EDITION OF THE 'MANUAL OF STANDARD PRACTICE FROM DETAILING REINFORCED CONCRETE STRUCTURES', ACI 315. BAR SUPPORTS IN CONTACT WITH EXPOSED SURFACES SHALL BE PLASTIC TIPPED.
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CHECKED SHOP DRAWINGS SHOWING REINFORCING DETAILS, INCLUDING STEEL SIZES, SPACING AND PLACEMENT SHALL BE SUBMITTED TO THE ENGINEER FOR REVIEW PRIOR TO FABRICATION.
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AutoCAD SHX Text
FABRIC SHALL BE LAPPED TWO (2) FULL MESH PANELS AND TIED
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AutoCAD SHX Text
SPLICES FOR HORIZ. BARS SHALL BE STAGGERED BY A MIN. OF 3 FT.
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PROVIDE SHEAR KEY AND WATERSTOP AT ALL CONSTRUCTION
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PROVIDE CONTROL/CONSTRUCTION JOINTS IN SLABS ON
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FOLLOW ACI GUIDELINES FOR BOTH HOT & COLD WEATHER CONCRETING.

AutoCAD SHX Text
MISCELLANEOUS NOTES:

AutoCAD SHX Text
NO CHANGE IN SIZE OR DIMENSION OF STRUCTURAL MEMBERS SHALL
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ENGINEER HAS GIVEN WRITTEN APPROVAL TO THE SPECIFIC DEVIATION.

AutoCAD SHX Text
ALL THINGS WHICH, IN THE OPINION OF THE CONTRACTOR, APPEAR

AutoCAD SHX Text
TO BE DEFICIENCIES, OMISSIONS, CONTRADICTIONS AND AMBIGUITIES

AutoCAD SHX Text
IN THE PLANS AND SPECIFICATIONS, SHALL BE BROUGHT TO THE 

AutoCAD SHX Text
ATTENTION OF THE ENGINEER.  PLANS AND/OR SPECIFICATIONS

AutoCAD SHX Text
WILL BE CORRECTED, OR A WRITTEN INTERPRETATION OF THE

AutoCAD SHX Text
ALLEGED DEFICIENCY, OMISSION, CONTRADICTION OR AMBIGUITY

AutoCAD SHX Text
WILL BE MADE BY THE ENGINEER BEFORE THE AFFECTED WORK

AutoCAD SHX Text
PROCEEDS.

AutoCAD SHX Text
THESE DRAWINGS AND GENERAL NOTES ARE TO BE USED IN

AutoCAD SHX Text
CONJUNCTION WITH WRITTEN SPECIFICATIONS PROVIDED.  SEE

AutoCAD SHX Text
SPECIFICATIONS FOR FURTHER REQUIREMENTS. 

AutoCAD SHX Text
1.

AutoCAD SHX Text
2.

AutoCAD SHX Text
3.

AutoCAD SHX Text
5.

AutoCAD SHX Text
6.

AutoCAD SHX Text
7.

AutoCAD SHX Text
8.

AutoCAD SHX Text
9.

AutoCAD SHX Text
REMOVE ALL LOOSE AND UNSTABLE MATERIAL BELOW STRUCTURES.
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TO COMMENCEMENT OF WORK.  PROVIDE A MINIMUM OF 12" COMPACTED

AutoCAD SHX Text
GRANULAR FILL BELOW ALL STRUCTURES.
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SEE C & P DRAWINGS FOR FURTHER INFORMATION.
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BACKFILL SHALL NOT BE PLACED AGAINST WALLS UNTIL FLOOR SLABS ARE INSTALLED AND HAVE REACHED 75% STRENGTH (MIN.).
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REFER TO ARCHITECTURAL, MECHANICAL, PROCESSING OR MANUFACT. DRAWINGS  FOR LOCATIONS AND DIMENSIONS OF OPENINGS.  PROVIDE  REINFORCING AROUND OPENINGS PER TYPICAL DETAILS.
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ALL FILL SHALL BE PLACED IN APPROPRIATE LIFTS AND COMPACTED PER GEOTECHNICAL REPORT IN ORDER TO OBTAIN A BEARING CAPACITY OF 300 PSF. ALL FILL SHALL BE TESTED BY THE CONTRACTOR'S TESTING AGENCY.
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PRECAST BEAMS SUPPORTING MASONRY SHALL HAVE A DEFLECTION LIMITATION OF L/600 AND 0.3 INCHES FOR LIVE LOAD PLUS SUPERIMPOSED DEADLOAD.
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PROVIDE 1 LAYER WIRE MESH IN CONCRETE TOPPING.
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PRECAST CONCRETE CEILINGS SHALL BE AIR TIGHT AT LOCATIONS NOTED.
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1.  ALL STRUCTURAL STEEL PLATES, SHAPES AND BARS SHALL     CONFORM TO ASTM A572 GR 50, UNLESS NOTED OTHERWISE. COLD      FORMED TUBING SHALL CONFORM TO ASTM A500 GRADE B. PIPES     SHALL CONFORM TO ASTM A53 TYPE E OR S. ANCHOR BOLTS     SHALL CONFORM TO ASTM A307 OR ASTM A36. 2.  ALL BOLTS (OTHER THAN ANCHOR BOLTS), NUTS AND WASHERS     SHALL CONFORM TO THE REQUIREMENTS OF ASTM A325. BOLTS USED IN LATERAL LOAD RESISTING CONNECTIONS SHALL BE SLIP CRITICAL     TYPE, DESIGNED FOR INDICATED FORCES WITHOUT STRESS      INCREASES.
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STRUCTURAL STEEL NOTES:
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8.  ALL BEAMS SHALL BE FABRICATED WITH THE NATURAL CAMBER UP.     PROVIDE CAMBER, OR SHORING AS INDICATED ON THE DRAWINGS. 9. AFTER FABRICATION, ALL STEEL SHALL BE CLEANED OF ALL RUST,     LOOSE MILL SCALE AND OTHER FOREIGN MATERIALS. STRUCTURAL     STEEL SHALL BE HOT DIPPED GALVANIZED PER ASTM SPECIFICATIONS. 10. THERE SHALL BE NO FIELD CUTTING OF STRUCTURAL STEEL     MEMBERS FOR THE WORK OF OTHER TRADES WITHOUT THE PRIOR     APPROVAL OF THE ENGINEER..
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3. ALL WELDING SHALL BE DONE BY QUALIFIED WELDERS AND SHALL ALL WELDING SHALL BE DONE BY QUALIFIED WELDERS AND SHALL CONFORM TO AWS D1.1 'STRUCTURAL WELDING CODE', LATEST EDITION. ALL WELDING ELECTRODES SHALL BE E70XX. 4.  ALL CONNECTIONS SHALL BE DESIGNED AND DETAILED BY THE     FABRICATOR. THE CONNECTIONS SHALL BE DESIGNED BY, OR     UNDER THE SUPERVISION OF, A LICENSED STRUCTURAL     ENGINEER IN THE STATE OF KENTUCKY. DETAILING SHALL BE      PERFORMED USING RATIONAL ENGINEERING DESIGN AND     STANDARD PRACTICE IN ACCORDANCE WITH THE CONTRACT     DOCUMENTS. THE GENERAL DETAILS SHOWN ON THE DRAWINGS     ARE CONCEPTUAL ONLY AND DO NOT INDICATE THE REQUIRED     NUMBER OF BOLTS OR WELD SIZES, UNLESS SPECIFICALLY NOTED.     ADVISE THE ENGINEER IMMEDIATELY IF THE INFORMATION ON     THE DRAWINGS IS NOT SUFFICIENT FOR COMPLETE DESIGN OF     CONNECTIONS. 5.  THE FABRICATOR / ERECTOR SHALL SUBMIT TO THE ENGINEER     FOR REVIEW, ENGINEERED AND CHECKED DRAWINGS SHOWING     SHOP FABRICATION DETAILS, FIELD ASSEMBLY DETAILS AND     ERECTION DIAGRAMS FOR ALL STRUCTURAL STEEL.  WITH EACH     SUBMITTAL OF SHOP DRAWINGS, THE FABRICATOR'S ENGINEER     SHALL CERTIFY THAT THE CONNECTIONS HAVE BEEN DESIGNED IN     ACCORDANCE WITH THE REQUIREMENTS OF THE AISC     SPECIFICATIONS AND THE CONTRACT DOCUMENTS. CERTIFIED     MILL TEST REPORTS SHALL ALSO BE SUBMITTED. 6.  MINIMUM SHEAR CAPACITIES: CONNECTIONS SHALL BE DESIGNED     FOR THE BEAM REACTIONS INDICATED. IN CASES WHERE     REACTIONS ARE NOT INDICATED, PROVIDE AT LEAST ONE HALF OF     THE UNIFORM LOAD CARRYING CAPACITY OF THE BEAM WITH THE     ASSUMPTION OF FULLY BRACED COMPRESSION FLANGE. 7.  THE DEPTH OF A SIMPLE SHEAR CONNECTION SHALL NOT BE LESS     THAN ONE HALF OF THE NOMINAL DEPTH OF THE BEAM. THE     MINIMUM NUMBER OF BOLTS PER CONNECTION SHALL BE TWO (2). 
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55 GAL ALUM DRUM

55 GAL ALUM DRUM

8" SDR-21 FILTER

EFFLUENT

8" SDR 21 FILTER

INFLUENT

MINI DISK FILTER

3" SDR 21

FILTER

BACKWASH

DISCHARGE

25'-11"

15' - 8"

13'-1"

5' - 10"

4' - 0"

7'-0"

SUMP PUMP

PIT (BELOW SLAB)

6'-5"

6'-5"

6' - 4"

3' - 6"

ALUM FEED TO VALVE VAULT

1

4

" TUBE IN 3" CARRIER CONDUIT

6"

6"

6"

BUILDING, SEE NOTE 5

THIS SHT

ELECTRICAL GEAR
& EQUIPMENT

ALUM FEED PUMP

2, 3'x7'x1

3

4

" HOLLOW METAL

DOUBLE DOORS

CONCRETE STOOP

TOC. EL. 870.33

1" PVC SULFUR DIOXIDE

SOLUTION TO FILTER TANK

1 

1

4

" FM FROM

SUMP PUMP

3' - 0"

1' - 6"

4'-0"

5'- 6"

2'- 8"

3'-9 12"ALUM DRUMS/PUMP

PLUMBING FLOOR DRAIN PIPING

TO BE FIELD ROUTED TO SUMP

PIT PER CONTRACTOR

DESIGNED AND ENGINEER

APPROVED PLUMBING PLAN

BFV-513

8" DIP (FROM BFV

TO 8" 90 EL FL)

8" DI 90 EL MJ

8" DIP (FROM

RISER TO FILTER)

6" DI 90 EL MJ

6" DI 90 EL FL

(ON 6" CONC. EQUIPMENT PAD
OR WALL MOUNTED)

9' - 4"

7' - 2"

5' - 34 "

1" SCH 80

PVC WATER

1" RPZ BACKFLOW

PREVENTOR (W/ DRAIN

ROUTED TO PLUMBING DRAIN)

3

4

" HOSE BIB

3

4

" HOSE BIB

6"X8" RED

6"X8" RED
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SCALE: 3/4" = 1'-0"

FILTER BUILDING PROCESS PLAN

NOTE:
1. CONTRACTOR TO PROVIDE PIPE SUPPORTS AS REQUIRED. SUPPORT LOCATION AND TYPES ARE SUBJECT TO ENGINEER'S APPROVAL.
2. SEE HYDRAULIC PROFILE P2 FOR PIPE INV. AND CENTERLINE ELEV.
3. SEE DRAWING P11 FOR PIPE PENETRATION DETAIL AND REQUIREMENTS.
4. CONTRACTOR TO CONFIRM EQUIPMENT CONNECTIONS LOCATION/ELEVATION WITH MANUFACTURER DRAWING S PRIOR TO

FABRICATION OR INSTALLATION/ROUTING OF PROCESS PIPING.
5. CONTRACTOR TO DESIGN, ERECT, AND FINISH BUILDING, FOUNDATION AND BUILDING STRUCTURAL, HVAC, ELECTRICAL AND PLUMBING

DESIGN. PLUMBING DESIGN TO COLLECT DRAINAGE IN BUILDING THROUGH A MINIMUM OF 4 FLOOR DRAINS AND PIPING TO BE ROUTED
TO SUMP PUMP. CONTRACTOR TO PROVIDE SUMP PUMP DESIGN AND EQUIPMENT (PUMP, DISCHARGE PIPING, VENTS AS NECESSARY).
BUILDING PERMITTING SHALL BE BY CONTRACTOR AND APPROVED BY ENGINEER. BUILDING TO BE PRE ENGINEERED METAL BUILDING (OR
APPROVED EQUAL) WITH METAL SIDING, INSULATED WALLS AND ROOF, 14 FOOT MINIMUM EAVE HEIGHT, COMPLETE WITH ALUMINUM
GUTTER AND DOWNSPOUT SYSTEM. BUILDING TO COME COMPLETE WITH (1) 3'x7'x13

4" HOLLOW METAL DOUBLE DOOR AND METAL FRAME.
THE BUILDING SLAB SHALL BE A MINIMUM OF 6". THE BUILDING SHALL BE PROTECTED FROM FROST DOWN TO 30" BELOW GRADE. ASSUME
THE ROOM TEMPERATURE COUNT NATURALLY APPROACH 105 - 110 DEGREES F IN THE ABSENCE OF AIR CONDITIONING. CONTRACTOR
SHALL PROVIDE HEAT AIR CONDITIONING TO KEEP THE ROOM BETWEEN 40 - 95 DEGREES F TO PROTECT THE ELECTRICAL PANELS AND
GEAR.
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14' - 0" MIN EAVE
HEIGHT

2" FILTER

DRAIN TO BE ROUTED

TO SUMP PUMP BASED ON

CONTRACTOR DESIGNED AND

SUPPLIED PLUMBING SYSTEM

8" SDR-21 FILTER

EFFLUENT

8" SDR-21 FILTER

INFLUENT

BFV-513

BFV-514

6"

1'-6"

2'-6"

1'-0"

3'-0"

1' - 0"6"

2'-6"

6"

6"

1'-6" 6"

4'-0"1'-0"

1'-0"

BUILDING, SEE NOTE 5

SHEET P9

2" BLV

TOC. EL. 870.50

GRADE. EL. 870.00

6" EQUIPMENT PAD

SEE DETAIL P11

AQUA-AEROBIC SYSTEMS, INC.
6306 N ALPINE RD              ROCKFORD  IL  61111
PH #  815-654-2501             FAX # 815-654-2508

ONE OR MORE OF THE FOLLOWING U. S. PATENTS APPLY:
4090965, 4639315, 5362401, 5876612, 6090298, 6103132, 6110374, 6294098,
6447617 6797186, 6793823

AquaDisk
CLOTH MEDIA FILTER SYSTEM

SER #
MODEL #

®

®

 ON

A

 ON

O

H A

O

H

DRIVE

MOTOR

BACKWASH

PUMP

BEFORE PROCEEDING WITH

REPAIR WORK, ALL SOURCES OF

POWER TO THE MACHINE MUST BE

TAGGED-OUT AND/OR SECURED

WITH A LOCKING DEVICE

CAUTION

DANGER
!

Arc Flash and Shock Hazard

Appropriate PPE Required

Do not operate controls or open covers

without appropriate personal protection 

equipment.

Failure to comply may result in injury or

death!

Refer to NFPA 70E for minimum PPE requirements

SUMP PUMP PIT (DESIGN AND

EQUIPMENT PROVIDED BY

CONTRACTOR AND APPROVED

BY ENGINEER)

8" DI FLTR EFF (FL

X PE W/ COLLAR)

6" DI FLTR EFF (FL

X PE W/ COLLAR)

8" DI 90 EL MJ

6" DI 90 EL MJ

6" DI 90 EL FL

8" DI 90 EL FL

WALL LINK SEAL FOR PVC

DWV PLUMBING PIPING

6"x8" RED.

6"x8" RED.

6" MAGNETIC

FLOW METER

FE/FIT-111
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SECTION 011000 
SUMMARY

PART 1 GENERAL
1.1 SUMMARY

A. This section generally describes the project and includes work by others, work sequencing, 
Contractor's use of premises, Owner occupancy, maintenance and operation of existing facilities, 
special conditions, work restrictions, and utility connection fees.

1.2 LOCATION OF PROJECT SITE
A. Delaplain Disposal: The project site is located at 249 West Yusen Dr. Scott County, where shown on the 

drawings.

1.3 GENERAL DESCRIPTION OF WORK
A. Delaplain Disposal: The work involves the addition of various treatment processes to supplement the 

existing treatment plant at Delaplain Disposal as shown and specified herein. The project will include: 
installation of blowers, blower control panels, and air process piping, installation of alum tank, installation of 
disk filter, installation of an effluent flow meter, Installation of valve vault, conversion of surge tank to post 
equalization/ contact tank, design and installation of equipment pad(s), metals, access hatches, 
mechanical piping improvements, electrical improvements, earthwork and exterior improvements, utility 
improvements, process integration, process improvements, equipment supply coordination and installation, 
and miscellaneous improvements as shown and specified.

1.4 WORK SEQUENCE
A. The outlined sequence of construction does not include all items necessary to complete the work but 

is intended to identify the sequence of critical events necessary to minimize disruption and to ensure 
compliance with regulatory requirements. It shall be understood by the Contractor that critical events 
identified are not all inclusive and that additional items of work not shown may be required. The 
sequence of construction is a precedence requirement and does not attempt to schedule the 
Contractor's work. It is intended only to indicate which activities must precede other activities in order 
to minimize interference and disruptions.

B. The work sequence shall be determined by the Contractor and within ten (10) days after the "Notice to 
Proceed" is issued shall be:
1. Submitted in writing to the Engineer for approval by the Engineer.
2. The following suggested sequence of construction describes simplistically, the major events 

required to complete the work in the preferred order of completion. The order of events is 
designed to minimize disruption to the ongoing operation of the existing facilities. 

1.5 CONTRACTOR'S USE OF PREMISES
A. The Contractor's use of the project site shall be limited to its construction operations, including on-site 

storage of materials, on-site fabrication facilities, and field offices, as noted in the Contract Drawings.

B. Contractor shall note the location of all utilities, such as sanitary sewer manholes, water meters and 
fire hydrants along the route of the work. Contractor shall maintain access to public utilities at all 
times. Fire hydrants that are inadvertently damaged during construction shall be reported immediately 
to the utility owner and fire department.  The Contractor shall notify each owner and tenant of land or 
other property not less than five days prior to occupation of such land by the Contractor. Any 
agreement between the Contractor and the landowner or tenant involving the expenditure of money, 
materials, or equipment, and such agreement is made to complete the work on this contract, shall be 
in writing and acknowledged by the landowner/tenant with a copy provided to the Owner.

1.6 OWNER OCCUPANCY
A. The Owner may utilize all or part of the existing facilities during the entire period of construction for the 

conduct of the Owner’s normal operations. The Contractor shall cooperate with the Owner to minimize 
interference with the Contractor’s operations and to facilitate the Owner’s operations.

1.7 MAINTENANCE AND OPERATION OF EXISTING FACILITIES
A. Work shall be scheduled and performed in such a manner as to result in the least possible disruption 
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to the operation of the existing facilities and to the public's use of roadways, driveways, and utilities.
B. Contractor shall perform a location investigation of existing underground utilities and facilities and shall 

have obtained all required permits and permissions. Contractor shall also deliver written notice to 
property occupants (private and public) of all planned disruption to roadways, driveways, and utilities 
seventy-two hours in advance of disruption.

C. At no time shall the Contractor undertake to close off any pipelines, or open valves, or take any other 
action which would affect the operation of the existing system or facilities, except as specifically 
required by the Drawings and specifications, until authorization is granted by the Owner or Engineer 
and after proper notification.

D. The facilities will be maintained in continuous operation by the Owner during the entire construction 
period of this contract. Work shall be scheduled and coordinated by the Contractor that such work will 
not impede the collection system or pump station operation or cause odor or other nuisance. In 
performing the work shown and specified, the Contractor shall plan and schedule his work to meet the 
operating requirements and all additional restrictions.

E. Only the Owner can authorize the shutdown of any portions of the facility or system. The Contractor 
shall, under no circumstances, interfere with any existing component without the Owner's authorization 
in writing. Contractor shall notify the Owner at least 5 days in advance in writing. The Owner shall be 
responsible for removing facilities from operation.

F. A planned shutdown may be cancelled by the Owner upon a 24-hour notification by the 
Owner/Engineer to the Contractor. Such cancellation shall be expected due to wet weather conditions 
or other conditions beyond the control of the Owner, Engineer or Contractor. All efforts shall be taken 
to check weather forecasts and the like prior to scheduling facility shutdowns. However, if a 
cancellation must occur, the Owner shall not be responsible for any additional costs associated with 
mobilization and demobilization.

1.8 SPECIAL PERMIT CONDITIONS AND WORK RESTRICTIONS
A. Contractor shall research and report to Owner on any local jurisdiction’s ordinance restricting the hours 

of operation for heavy construction equipment and schedule work in accordance with such ordinance.  
Contractor shall assume normal working hours on site may be 7 AM to 6 PM, Monday through Friday, 
and seek approval from Engineer or Owner for work outside of the normal working hours.

1.9 UTILITY CONNECTION FEES
A. Contractor shall pay for utility connection fees and assessment fees including electric, water, gas, 

storm drain, and telephone.
B. Submit contact information for each utility for which utility connections are desired and report to Owner 

or Engineer on communications with such utilities.
PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION (NOT USED)

END OF SECTION
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SECTION 013000 ADMINSTRATIVE 
REQUIREMENTS

PART 1 GENERAL
1.1 SUMMARY

A. This section includes project management, project records, project meetings, photographic documentation, site safety, 
security, and environmental procedures.

1.2 PROJECT MANAGEMENT
A. All work under the Contract shall be performed under the continuous supervision of competent personnel thoroughly 

experienced in the class of work specified. Prior to beginning the work, the Contractor shall give the Engineer, in 
writing, the name of the Contractor's official representative or superintendent for the project. The superintendent shall 
be capable of providing adequate supervision to the project and shall be responsible for receiving instructions, notices, 
and written orders from the Engineer. A change of the superintendent shall be reported to the Engineer in writing. 
Failure to provide adequate supervision to the project shall be grounds for the Engineer to require a change in 
supervision before allowing the work to proceed. The superintendent shall be responsible for reporting to the Engineer 
any inconsistencies, omissions, or lack of definite detail which is not covered on the plans or in the specification

B. File with the Engineer the names, phone numbers and addresses of two or more responsible persons in the 
Contractor's organization who are to be on call at all times. Contractor shall update the list within 24 hours of a change.

C. The Contractor shall employ a Project Superintendent who will be responsible for continuous coordination among all 
phases of work. He shall serve as the Contractor's liaison with the Owner's Representative.

D. The Project Superintendent shall have a minimum of three years of experience in the field and be acceptable to the 
Owner. He shall be maintained by the Contractor throughout the project and not be replaced without concurrence of 
the Owner.

E. The Project Superintendent's responsibilities shall include, but not be limited to:
1. Consult the contract drawings and specifications of all trades to verify and coordinate the location of the various 

building components and items to be installed by all Contractors. Review the daily work schedules of all 
Contractors for a minimum of interferences to the work of other Contractors. This work includes (but is not limited 
to) installation of sleeves in walls and/or foundations for electrical and mechanical pipes and damper or louver 
openings.

2. Consult and cooperate with all Contractors and their installers for all work to determine space requirements and 
adequate clearances with respect to other equipment in the building. The Owner's Representative reserves the 
right to determine space priority in the event of interference between piping, conduit equipment, furnishings, etc., 
of various trades.

3. Inspect, report to the Owner's representative and coordinate the removal, relocation and reconnection of 
any installed work which interferes with the work of other trades. All work so directed shall be at the 
expense of the installing Contractor.

1.3 PROJECT RECORDS
A. During the performance of this contract, the Contractor shall maintain a suitable office at or near the site of the work 

which shall be the headquarters of a representative authorized to receive drawings, instructions, or other 
communication or articles. If a job costs less than $100,000 the Contractor may use a workman’s vehicle for the office 
at the site of the work and shall designate which workman’s vehicle it will be.

B. Copies of the drawings, specifications, approved shop drawings, change orders, and other contract documents 
shall be kept at the Contractor's office at the site of the work, and be made available for use at all times by Engineer 
and Owner.

C. “As constructed” information shall be recorded on a separate set of Plans for submittal upon completion of 
the project. See Section 017800 for specifics on recording this information.
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1.4 PRECONSTRUCTION CONFERENCE
A. Prior to the start of work the Engineer, in cooperation with the various agencies, will establish the time and date, 

distribute agenda, and administer the preconstruction conference. Owner, Engineer, Contractor, major 
Subcontractor(s) and Governmental Agencies will attend.

1.5 PROGRESS MEETINGS
A. Progress meetings will generally occur at the end of the month. The general job status will be discussed including 

progress of work, field observations, problems & decisions, shop submittal schedules and reviews, revision of 
construction schedule, corrective measures and project payments.

1.6 ELECTRONIC PROTOCOL
A. This project will use electronic media for communications, submittal of shop drawings, pay requests, and other 

project related correspondence:
1.7 PHOTOGRAPHIC DOCUMENTATION

A. Contractor shall be responsible for the production of pre-construction and construction photographs as provided herein.
1. Pre-Construction Photographs: Photographs taken, in sufficient numbers and detail prior to the start of Work 

to show original construction site conditions.
2. Progress Photographs: Photographs shall be taken throughout the duration of construction at regular 

intervals to document progress of the Work.
B. Digital images shall be electronically transferred monthly and at the end of the project on computer disks in JPEG 

format. Each image shall be labeled with the date taken. 
C. Contractor shall provide electronic copies of photographs at the completion of the project before final payment is made.

1.8 OWNER PURCHASED EQUIPMENT AND MATERIAL
A. Owner will be purchasing equipment and materials for the project which may affect the Work Sequence and 

Work Schedule. The following delivery schedule will be described elsewhere.
B. Owner will be purchasing equipment and materials for the project which may affect the Work Sequence and Work 

Schedule. Refer to Section 016400 for the details and dates of arrival of the Owner's purchased equipment and 
materials for the project. Double handling may be required when equipment must be moved from a common carrier 
and placed in a temporary storage area.

1.9 AVAILABLE LAND
A. Owner is providing for all land and access required for constructing the Work. If it is necessary or desirable that the 

Contractor use land outside of the Owner's acquired land, the Contractor shall obtain a written agreement with the 
landowner. The agreement between Contractor and property owner shall describe in detail such items as removal of 
fences, installation of temporary fences, limits of land to be occupied, and any costs associated with crop damage.

1.10 CONSTRUCTION PROGRESS SCHEDULE
A. Develop an overall schedule and submit two copies within seven days of Notice to Proceed for review and approval to 

Owner's Representative a schedule of the work to be completed on the Project.
B. Revise the schedule as requested by the Owner's Representative when:

1. Work progress falls 10 percent behind scheduled progress.
2. When time extensions are approved for changes and causes beyond Contractor's control.
3. When Contractor feels a significant reorganization of activities becomes necessary because of field and 

material supply conditions in order to meet the contract completion date of the Project.
C. Coordinate Work of various sections, space requirements for installation, and accessibility for construction 

by others.
D. Work that disrupts utility service shall be shown on the Construction Schedule and specifically scheduled with the 

Owner. Schedule notification shall consist of a written notice defining the work to be accomplished, the normal function 
that will be interrupted, the duration of the interruption, and the mitigating effort to be performed by the Contractor to 
maintain the capacity to operate continuously. The written notice shall be submitted to the Owner fourteen days in 
advance of the proposed work and the Owner will respond to the Contractor in writing within 7 days of receipt of the 
notice regarding the acceptability of the proposed plan.

E. At no time shall the Contractor close off any pipelines, or open valves, or take any other action which would affect the 
operation of the existing system or facilities, except as specifically required by the Drawings and specifications, until 
authorization is granted by the Owner or Engineer and after proper notification.
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PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED)
END OF SECTION
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SECTION 013300 
SUBMITTAL PROCEDURES

PART 1 GENERAL
1.1 SUMMARY

A. This section specifies the general requirements for the submittals of shop drawings, product data, and 
samples. Refer to Section 017800 for closeout submittal requirements.

1.2 GENERAL SUBMITTAL REQUIREMENTS
A. All submittals shall be sent to Engineer at an email address to be provided to contractor during the pre-

construction conference.  
B. All submittals, regardless of origin, shall be approved by Contractor before submitting to Engineer. The 

Contractor shall be responsible for timely submittals so that there will be no delay to the Work due to 
the absence of approved submittals.

C. Upon receipt of a submittal, the Engineer will review and return the shop drawings within 14 calendar 
days. This review time will commence starting the next working day following receipt of the 
submittal. 

D. Contractor shall be solely responsible for the completeness of each submittal, including the 
identification of all deviations from the Contract Documents on each submittal and in the Contractor's 
letter of transmittal. Each submittal shall be complete in all aspects incorporating all information and 
data required to evaluate the products' compliance with the Contract Documents.

E. Partial or incomplete submissions shall be returned to the Contractor without review. Time delays 
caused by rejection of submittals are not cause for extra charges to the Owner or time extensions.

1.3 ELECTRONIC SUBMITTALS
A. Contractor may make electronic submittals which will be exchanged electronically through mutually 

agreeable software. Procore, ProjectWise, Submittal Exchange are acceptable, and others may be 
proposed by Contractor.

B. Follow the submittal requirements below.
1. Assemble complete submittal package into a single indexed file incorporating submittal 

requirements of a single specification section and transmittal form with links enabling navigation 
to each item.

2. Use the same submittal and resubmittal numbering system.
3. Identify the Project, Contractor, Subcontractor or supplier, pertinent Drawing sheet and detail 

number(s), and specification section number, as appropriate.
4. Apply Contractor’s standard certification stamp, signed or initialed certifying that review, approval, 

verification of Products required, field dimensions, adjacent construction Work, and coordination 
of information is in accordance with the requirements of the Work and Contract Documents. 
Submittals without this certification will be returned without review.

1.4 SHOP DRAWINGS
A. Submit shop drawings in accordance with the Contract Documents and other technical sections in 

these Contract Documents requiring submittals.
B. The use of contract drawing reproductions for shop drawings is subject to rejection.
C. Shop drawings shall show applicable standards, such as ASTM number or Federal Specification, 

performance characteristics, the principal dimensions, weight, structural and operating features, space 
required, clearances, dimensions needed for installation and correlation with other equipment and 
materials, external connections, anchorages, supports required, type and/or brand of finish or shop 
coat, grease fittings, etc. depending on the subject of the Drawings.

D. If the Contractor submits shop drawings of equipment by manufacturers other than those listed in the 
specifications, provide the following information with the submittal:
1. The name and address of at least three companies or agencies that are currently using the 

equipment.
2. The name and telephone number of at least one person at each of the above companies or 

agencies whom the Owner's Representative may contact.
3. A description of the equipment that was installed at the above locations. The description shall be 
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in sufficient detail to allow the Owner's Representative to compare it with the equipment that is 
proposed to be installed in this project.

E. For materials originating outside of the United States for which tests are required, provide 
recertification and retesting by an independent domestic testing laboratory.

F. Provide a professional engineer’s, architect, land surveyor, or landscape architect seal on appropriate 
drawings of items that are submitted for review where required by the Specifications. Each copy of a 
submittal requiring a Professional Seal shall bear an original seal with signature and date.
Electronic seals are permitted provided they meet the State Board of Professional Licensing 
regulations.

1.5 PRODUCT DATA
A. Product data may be in the form of manufacturer's catalog sheets, brochures, diagrams, schedules, 

performance charts, illustrations, and other standard descriptive data. Product data shall show 
applicable standards, such as ASTM number or Federal Specification.

B. Where product data from a manufacturer is submitted, clearly mark each copy with indelible ink to 
identify pertinent materials, products or models proposed with all pertinent data, performance 
characteristics and capacities, dimensions, clearances, diagrams, controls, connections, anchorage, 
and supports. Present a sufficient level of detail for assessment of compliance with the contract 
documents.

C. Manufacturer's standard schematic drawings may be used in the submittal, but shall be modified by 
deleting information which is not applicable to the project, and by providing additional information 
specific to the project.

D. When warranties are required, a sample of the warranty for each product shall be submitted with the 
shop drawings or product data. The sample warranty shall be the same form that will be used for the 
actual warranty.

E. When Buy American Provisions are required for the Project, Supplier/Manufacturer shall provide a Buy 
American Certification with submittals for materials and equipment covered by the Buy American 
Provisions. Contractor is responsible for confirming that any product purchased for the Project meets 
the Buy American Provisions.

1.6 SAMPLES
A. Submit samples for review of the various materials, together with the finish, before purchasing, 

fabricating, applying, or installing such materials and finishes.
B. Identify samples as to product, color, manufacturer, trade name, lot, style, model, etc., location of use, 

and contract document reference.
C. Samples shall be of sufficient size or quantity to illustrate clearly the quality, type, range of color, finish 

or texture and shall be properly labeled to show complete project identification, the nature of the 
material, trade name of manufacturer and location of the Work where the material represented by the 
sample will be used.

D. Acceptable samples will establish the standards by which the completed Work will be judged.
Therefore, materials, finishes, and workmanship in the completed project shall be equal in every 
respect to that of the samples submitted and accepted.

E. Samples of value may be returned to the Contractor for use in the project after review, analysis, 
comparison, and/or testing as may be required in the review process. One sample marked 
"resubmittal is not required" will be returned to the Contractor. Rejected samples will not be returned.

F. Furnish one sample of the finally reviewed materials, colors, or textures to Engineer for final record.
Such material samples shall carry on the back all identification as previously described. If the sample 
is paint, include manufacturer, mix and proportion, name of color, building, Contractor/Subcontractor, 
and surfaces to which it is to be applied.

1.7 CERTIFICATES OF COMPLIANCE
A. Furnish a Certificate of Compliance for materials specified to a recognized standard or code prior to 

the use of any such materials in the work. The Engineer may permit the use of certain materials or 
assemblies prior to sampling and testing if accompanied by a Certificate of Compliance. The certificate 
shall be signed by the manufacturer of the material or the manufacturer of assembled materials and 
shall state that the materials involved comply in all respects with the requirements of the 
Specifications. A Certificate of Compliance shall be furnished with each lot of material delivered to the 
work and the lot so certified shall be clearly identified in the certificate.
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B. All materials used on the basis of a Certificate of Compliance may be sampled and tested at any time.
The fact that material is used on the basis of a Certificate of Compliance shall not relieve the 
Contractor of responsibility for incorporating material in the Work which conforms to the requirements 
of the Contract Documents and any such material not conforming to such requirements will be subject 
to rejection whether in place or not.

C. The Engineer reserves the right to refuse permission for use of material on the basis of a Certificate of 
Compliance.

1.8 ENGINEER’S REVIEW
A. Engineer’s review is only for general conformance with the design concept of the project and the 

information given in the Construction Documents. Neither the review nor any corrections or comment 
made on submittals during review relieves the Contractor from full compliance with the Contract 
Documents, including, but not limited to, the plans and specifications. Engineer’s review of a specific 
item does not, nor shall it be construed to, include review of an assembly of which the item is a 
component. The Contractor is solely responsible for: all measurements, dimensions, quantities, 
materials, and proper fit up and interfacing of all components; all aspects of any fabrication process; 
the means, methods, techniques, sequences and procedures of construction; coordination of the work 
with that of all other trades; and performing all work in a safe and satisfactory manner.

B. The returned submittal will indicate one of the following actions:

1. Resubmittal not required - The review indicates that the submittal is in general conformance with 
the design concept and complies with the drawings and specifications. The Contractor may begin 
to implement the work method or incorporate the material or equipment covered by the submittal.

2. Make corrections noted - The review indicates limited corrections are required as marked on the 
submittal. The Contractor may begin implementing the work method or incorporating the material 
and equipment covered by the submittal in accordance with the noted corrections. Where 
submittal information will be incorporated in O&M data, a corrected copy shall be provided.

3. Revise & resubmit - The review reveals that the submittal is insufficient or contains incorrect 
data, or indicates that the material, equipment or work method is not in general conformance with 
the design concept or in compliance with the Drawings and Specifications. The Contractor shall 
not undertake work covered by such submittals until a new submittal is submitted.

4. Rejected - The submittal was not accepted or reviewed.
C. Engineer’s review of submittals shall not relieve Contractor from responsibility for errors, 

omissions, deviations, or responsibility for compliance with the Contract Documents.
1.9 RESUBMITTALS

A. Resubmittals shall be made within 30 days of the date of the review letter returning the material to be 
modified or corrected, unless within 14 days Contractor submits a request for an extension of the 
resubmittal time, listing the reasons the resubmittal cannot be completed within that time, and are 
approved by the Engineer.

B. Contractor shall request an amendment to the Contract Documents, if the Contractor considers 
any correction indicated on the shop drawings to constitute a change to the Contract Documents.

C. Resubmittals will be reviewed and returned in the same 14 day review period. It is considered 
reasonable that the Contractor shall make a complete and acceptable submittal by the second 
submission of a submittal item. Contractor shall verify that all exceptions previously noted by 
Engineer have been taken into account.

D. Resubmittals shall have the original submittal number for that item followed by an alphabetic suffix.
For example, if Submittal 33000-2 requires a resubmittal, the first resubmittal number will bear the 
designation “33000-2A” and the second resubmittal number will bear the designation “33000-2B”.

E. Resubmittals shall identify what revisions were made.
F. The need for more than one resubmittal, or any other delay in obtaining Engineer’s review of 

submittals, will not entitle Contractor to extensions of Contract Times unless the delay of the Work is 
the direct result of failure of Engineer to review and return any submittal to Contractor within the 
specified review period. Additionally, Contractor shall reimburse Owner for the charges of Engineer for 
review of the additional resubmissions. Monies due to the Contractor may be withheld to cover 
additional costs of any review beyond the second submittal.
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1.10 SUBMITTALS FOR PROJECT CLOSEOUT
A. When the following are specified in individual sections, submit them at project closeout, and according 

to Section 017800.
1. Project record documents
2. Operation and maintenance data
3. Warranties
4. Bonds

PART 2 PRODUCTS (NOT USED) 
PART 3 EXECUTION (NOT USED)

END OF SECTION
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SECTION 015000 
TEMPORARY FACILITIES AND CONTROLS

PART 1 GENERAL
1.1 SUMMARY

A. This section Includes:
1. Temporary Utilities: Water, sanitary facilities, electrical power, heating, lighting, ventilation.
2. Temporary Controls: Site security, material storage, dust control, water control, noise control, 

safety, and fire danger.
3. Construction Controls: Traffic Regulation, access roads and parking areas.
4. Construction Facilities: Temporary field office, inspection hoist, and project sign.

1.2 ELECTRICAL POWER
A. Provide for the purchase of power or provide portable power for the construction of the project where 

existing outlets are not available. Provide main service disconnect and overcurrent protection. Provide 
for the extension of utility lines to the point of usage. The cost of power shall be included in the 
appropriate bid items to which it is appurtenant and shall include full compensation for furnishing all 
labor, materials, tools, and equipment required to obtain and distribute power for construction 
purposes.

B. Provide power outlets for construction operations, with branch wiring and distribution boxes. Provide 
flexible power cords as required for construction operations.

C. Existing receptacles may be utilized during construction. 
1.3 TEMPORARY BUILDING ENVIRONMENTAL CONTROLS

A. HEATING
1. Provide heating devices and heat as needed to maintain specified conditions for 

construction operations.
2. Prior to operation of permanent equipment for temporary heating purposes, verify that installation 

is approved for operation, equipment is lubricated, and filters are in place. Provide and pay for 
operation, maintenance, and regular replacement of filters and worn or consumed parts.

B. LIGHTING
1. Provide and maintain lighting for construction operations to achieve a minimum lighting level of 2 

watt/sq. ft.
2. Provide branch wiring from power source to distribution boxes with lighting conductors, pigtails, 

and lamps as required.
3. Maintain lighting and provide routine repairs.
4. Permanent building lighting may be utilized during construction.

C. VENTILATION
1. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent 

accumulation of dust, fumes, vapors, or gases.
1.4 CONSTRUCTION WATER

A. The Contractor shall make his own arrangements for developing water sources and supply labor and 
equipment to collect, load, transport, and apply water as necessary for compaction of materials,
concrete construction operations; testing; dust control; and other construction use.

B. Obtain water from private sources. Payment for costs connected with utilization of the source shall 
be made by the Contractor. Water shall be clean and free from objectionable deleterious amounts 
of acids, alkalines, salts, or organic materials.

C. Include the cost of construction water in the appropriate bid item to which it is appurtenant. The 
cost shall include full compensation for furnishing all labor, materials, tools, and equipment and 
doing all the work necessary to develop a sufficient water supply and furnishing the necessary 
equipment for applying the water as described in these specifications.

D. Coordinate the use of water for any construction related purpose with the water utility and Engineer.
Provide 24 hour notice prior to withdrawing water from any source. 
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1.5 SANITARY FACILITIES
A. Contractor shall provide and maintain adequate fixed or portable chemical sanitary toilet facilities on 

the job site, and conform to local health codes which govern in the project area. Toilets at construction 
job sites shall conform to the requirements of Part 1926 of the OSHA Standards for Construction.

B. The Contractor shall maintain the sanitary facilities in a satisfactory and sanitary condition at all times 
and shall enforce their use. He shall rigorously prohibit the committing of nuisances on the site of the 
Work, on the lands of the Owner, or an adjacent property.

C. Contractor’s use of Owner’s facilities will not be allowed.
1.6 CONSTRUCTION SITE SECURITY

A. Provide barriers to prevent unauthorized entry to construction areas, to protect adjacent properties 
from damage from construction operations, and to serve as warnings for dangerous areas and 
excavations.

B. Provide security and facilities to protect Work, and Owner's operations from unauthorized entry, 
vandalism, or theft. The Owner is not responsible for the security of the site or structures.

C. Protect non-owned vehicular traffic, stored materials, site, and structures from damage.
D. Provide a security fence around construction site or storage area; equip with vehicular gates with 

locks. Provide keys to Owner and Engineer. If gates are chained, allow Contractor and Owner 
padlocks to be linked together so either party can unlock the gate.

E. Provide security lighting.
1.7 MATERIAL STORAGE

A. Storing and Protecting Materials
1. Store and protect products in accordance with manufacturer's instructions, with seals and labels 

intact and legible. Store sensitive products in weather-tight, climate-controlled enclosures.
2. For exterior storage of fabricated products, place on sloped supports, above ground.
3. Cover products subject to deterioration with impervious sheet covering. Provide ventilation to 

avoid condensation.
4. Store loose granular materials on solid surfaces in a well-drained area. Prevent mixing with 

foreign matter.
B. Storage Areas

1. Generally, storage areas shall be provided within the designated staging area. The staging area 
is general and does not indicate limits of construction. Responsibility for protection and 
safekeeping of equipment and materials at or near the sites will be solely that of the Contractor 
and no claim shall be made against the Owner by reasons of any act of an employee or 
trespasser. Should an occasion arise necessitating access to an area occupied by stored 
equipment and/or materials, the Contractor shall immediately move them. No equipment or 
materials shall be placed upon the Owner's property until it is acceptable to the Owner

2. Provide off-site storage and protection when site does not permit on-site storage or protection.
3. Arrange storage of products to permit access for inspection. Periodically inspect to assure 

products are undamaged and are maintained under specified conditions.
4. Upon completion of the Contract, the Contractor shall remove from the storage areas all of their 

equipment, temporary fencing, surplus materials, rubbish, and restore the areas.
1.8 DUST CONTROL

A. Perform dust control operations to prevent construction operations from producing dust in amounts 
harmful to persons or causing a nuisance to persons living nearby or occupying buildings in the vicinity 
of the work. Use water or dust preventative to control dust. May be tied to SWPPP requirements.

1.9 WATER CONTROL
A. Work to be performed may require draining, pumping, dewatering, and certain cleaning operations 

necessary to complete the work as specified and as indicated on the drawings. It is the intent of these 
specifications that such draining, pumping, dewatering, and cleaning operations shall be the obligation 
of the Contractor

B. Make provisions for maintaining proper drainage of the work area. Preserve and maintain natural 
drainage patterns. Remedy situations which could cause excessive erosion including the use of 
drainage checks or water bars on slopes subject to erosion.
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1.10 NOISE CONTROL
A. Maintain equipment, particularly muffling systems on internal combustion engines, so that acceptable 

noise levels are not exceeded. If on-site generators are used, locate it in area where the sound will be 
least offensive.

B. Provide sound barriers as shown on the drawings.
1.11 SAFETY

A. The Contractor shall alone be responsible for the safety, efficiency, and adequacy of the plant, 
appliances and methods, and for any damage which may result from their failure or their improper 
construction, maintenance or operation.

B. Contractor shall have a man available 24 hours a day who can be contacted at any time in case of an 
emergency caused by the construction operations. Name, address, and telephone number of this 
person shall be filed with the Owner.

C. All open trenches and other excavations shall be provided with suitable barriers, signs, and lights to 
the extent that adequate protection is provided to the public against accident by reason of such open 
construction. All open trenches shall be backfilled or must be barricaded, at the end of each working 
day. 

D. All barricades, signs, warning lights and other protective devices shall be installed and maintained in 
conformance with applicable statutory requirements, and, where within highway right-of-way, as 
required by the authority having jurisdiction.

E. Materials or equipment in or alongside public streets, roads and highways shall be so placed that the 
work at all times shall be so conducted as to cause the minimum obstruction and inconvenience to the 
traveling public. These obstructions shall be provided with barricades, signs, warning lights and other 
protective devices.

F. Safety Data Sheets (SDS) shall be provided to the Owner for all materials stored/used during 
construction of the project.

1.12 FIRE DANGER
A. Minimize fire danger in the vicinity of and adjacent to the construction site. Provide labor and 

equipment to protect the surrounding private property from fire damage resulting from construction 
operations.

B. All fire hydrants and water control valves shall be kept free from obstruction and available for use at all 
times.

1.13 INSPECTION AIDS
A. Contractor shall provide power driven equipment for hoisting Owner's representative for inspection 

purposes.
1.14 TRAFFIC REGULATION

A. Contractor shall maintain traffic and protect the public from all damage to persons and property within 
the contract limits, in accordance with all applicable state, local, and city regulations. The Contractor 
shall conduct its operations so as to maintain and protect access for vehicular and pedestrian traffic to 
and from all properties and business establishments adjoining or adjacent to those streets affected by 
its operations, and to subject the public to a minimum of delay and inconvenience. Suitable signs, 
barricades, railing, etc. shall be erected and the work outlined by adequate lighting at night. Danger 
lights shall be provided as required. Watchmen and flagmen shall be provided as may be necessary 
for the protection of traffic.

B. The Contractor shall notify the owner or occupant (if not owner-occupied) of the closure of the 
driveways to be closed more than one eight-hour work day, at least three working days prior to the 
closure. The Contractor shall minimize the inconvenience and minimize the time period that the 
driveways will be closed. The Contractor shall fully explain to the owner/occupant how long the work 
will take and when closure is to start.

1.15 PROJECT SIGN
A. A project sign is not required for this project.

PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION (NOT USED)

END OF SECTION
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PART 1 GENERAL
1.1 SUMMARY

SECTION 015713
TEMPORARY EROSION AND SEDIMENT CONTROL

A. Stormwater Pollution Prevention Plan (SWPPP)
B. Erosion Control Measures
C. Velocity and Flow Control Measures
D. Sediment Control Measures
E. Application/Installation of Measures
F. Removal/Replacement of Measures

1.2 DESCRIPTION OF WORK
A. Furnish all materials; install, construct, maintain, and remove specified erosion control devices; at 

locations specified in the contract documents, or where specified by the Engineer.
B. Complete the required construction work on this project, while minimizing soil erosion and controlling 

water pollution. Maintain these features as specified, from initial construction stages to final completion 
of the project.

1.3 SUBMITTALS
A. Comply with Section 013300.
B. Upon request, provide copies of all records and documentation related to compliance with the 

SWPPP.
1.4 SCHEDULING AND CONFLICTS

A. Comply with the following:
1. Implement erosion and sediment control measures at the appropriate time(s).
2. Coordinate construction to minimize damage to erosion and sediment control devices.

1.5 SPECIAL REQUIREMENTS
A. Protection of Property: Prevent accumulation of soil, sediment, or debris from project site onto 

adjoining public or private property. Remove any accumulation of soil or debris immediately and take 
remedial actions for prevention.

B. Permit Compliance: When applicable, conduct all operations in compliance with the SWPPP. Labor, 
equipment, or materials not included as a bid item, but necessary to prevent stormwater 
contamination from construction related sources, are considered incidental. Incidental work related 
to compliance with the permit may include, but is not limited to: hazardous materials protection, fuel 
containment, waste disposal, and providing employee sanitary facilities.
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C. Project Staging: Replacing erosion and sediment control practices that are damaged or removed 
by the contractor in a manner that is inconsistent with the current project staging or SWPPP is the 
Contractor’s responsibility and will be at the Contractor’s expense.

PART 2 PRODUCTS – NOT USED

PART 3 EXECUTION
3.1 SWPPP PREPARTION

A. Prepare a SWPPP according to the requirements of the State.
B. Have the SWPPP prepared by an individual experienced in erosion and sediment control.
C. Ensure that controls utilized in the SWPPP conform to the type and quantity of erosion and sediment 

controls required.
D. Submit the completed SWPPP to the Engineer for review and approval prior to filing.
E. Upon approval of the Engineer, submit and pay fee as appropriate.

3.2 SWPPP MANAGEMENT
A. Update the SWPPP according to the requirements of the State.
B. Revise the SWPPP and implement changes, as necessary, to prevent sediment or hazardous 

materials from being transported off the site.
C. Submit all SWPPP revisions to the Engineer for review and approval.
D. Perform and maintain records of erosion and sediment control site inspections, unless 

otherwise specified in the contract documents.
E. Retain all records on-site.
F. Provide all records and documentation to the Engineer upon completion of the project. 

3.3 EROSION AND SEDIMENT CONTROL INSPECTION
A. Perform inspections following rainfall events in excess of ½ inch.
B. Notify the Engineer immediately of situations requiring attention beyond that provided for in the 

contract documents.
C. Provide copies of the inspection reports to the Engineer.

END OF SECTION
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SECTION 016400 
OWNER-FURNISHED PRODUCTS

PART 1 GENERAL
1.1 SUMMARY

A. This section generally describes the logistical aspects of equipment and materials that will be 
furnished by the Owner for each project.

1.2 OWNER FURNISHED EQUIPMENT AND MATERIALS
A. The Contractor shall include in his Contract price or prices all costs in connection with handling, 

storing, protecting, and installing materials, supplies, or equipment furnished by the Owner and shall 
make good all losses and breakage due to carelessness or negligence while same are in his 
possession. The obligations of the Contractor under this section shall not extend to defective materials 
or equipment supplied by the Owner, and the Owner will reimburse the Contractor for Contractor's 
cost, for work in relation to defective material supplied by the Owner.

B. All 2022 Kentucky Projects: Equipment and material furnished by Owner 
and in current inventory will be: 

1. Pumps (with appurtenances) and pump control panels with pump 
VFDs; see Plans and Section 333216

2. Flow Meters (see Plans and Section 407100)

3. Owner to supply all air process piping downstream from air headers 
i.e., drop pipes, laterals, and diffusers for IFAS, and IFAS cages.

4. Remote monitoring equipment (see Plans)

5. Cloth Disk Filter (see Plans)

6. Alum Feed System (see Plans)

C. A copy of the approved shop drawings and installation requirements for the 
Owner furnished equipment will be made available to the Contractor during 
bidding process.

D. A copy of the specifications, purchase order and manufacturer’s information for Owner furnished 
equipment will be made available to the Contractor during the bidding process.

1.3 DELIVERY OF EQUIPMENT
A. The Owner will provide furnished equipment to the project site. The Contractor shall provide a crane and 

labor to unload the Owner furnished equipment.

1.4 CONTRACTOR’S RESPONSIBILITIES
A. Contractor shall review specifications, manufacturer’s information, approved shop drawings and 

installation requirements for the Owner furnished equipment.

B. Contractor shall carefully examine each shipment of Owner furnished equipment or material upon 
arrival. Defective items shall be brought to the attention of the Engineer. Upon inspection and 
acceptance by the Contractor, the Contractor shall assume custody, and provide insurance for and be 
responsible for the Owner furnished equipment and materials from the point of delivery on. The Owner 
furnished equipment and materials shall be properly handled to prevent damage. The Owner will not 
accept title to the equipment until the project is substantially complete.

C. Damaged or misplaced Owner furnished items shall be replaced by the Contractor. Replacements 
shall conform to the original equipment specifications.

D. Contractor to install all equipment and materials, Owner furnished and otherwise.

1.5 OWNER-FURNISHED TECHNICAL ASSISTANCE
A. Field service representatives from manufacturers will be provided for Owner furnished equipment will 

be provided in accordance with the purchase orders, specifications, and agreements with the Owner 
furnished equipment suppliers. Contractor will be responsible for coordinating with manufacturer's 
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representative for providing necessary services.

B. The Owner-furnished equipment manufacturers will provide technical services at no cost to the 
Contractor, as detailed in the agreements between Owner and the manufacturers.

C. If the Contractor requires additional time from manufacturer representatives for installation 
supervision or assistance, installation review, instrumentation calibration, or other field services 
beyond what is detailed in the agreements between the Owner and the manufacturers, the 
Contractor shall include these costs in their bid. No additional charges by manufacturers will be 
paid by Owner for manufacturer’s services.  

PART 2 PRODUCTS (NOT USED) 
PART 3 EXECUTION (NOT USED)

END OF SECTION
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SECTION 017000 
EXECUTION

PART 1 GENERAL
1.1 SUMMARY

A. This section includes lands and rights-of-way, underground utility locations, construction layout and 
staking, methods of operation, salvage of materials and equipment, and cutting and patching.

1.2 MOBILIZATION AND NOTIFICATIONS
A. Contractor shall notify Engineer and Owner seven working days in advance of startup of 

construction operations, addition of work crews, or major increase in work force.
1.3 UNDERGROUND UTILITY LOCATIONS

A. Utility locations are generally not shown on the Drawings. If shown, the locations of the utilities 
depicted on the Contract Drawings are not to be considered exact. The approximate utility locations, 
where shown, were derived from data obtained from generalized large-scale utility company supplied 
drawings or from prior facility construction drawings. The actual location of existing utilities is the sole 
responsibility of the Contractor. Those shown on the plans are given to call particular attention to areas 
of special concern.

B. The Contractor shall make his own investigations including exploratory excavations as needed to 
determine the locations and type of existing utilities to be encountered. Any work associated with 
crossing or paralleling a particular utility shall be subsidiary to the work as stipulated in General 
Conditions.

C. The utilities anticipated to be affected, if any, by this Project are indicated on the Contract drawings. 
The utilities shown are not intended to be a complete or an all-inclusive. Other utilities may exist in the 
Project area and may not be shown. The Contractor shall be responsible for contacting all affected 
utilities; municipalities, local, County, State, and Federal entities whether or not they are shown or 
listed.

D. The Contractor shall coordinate all work which parallels, crosses, or is in the vicinity of a given utility 
with the Owner of that particular utility. The Contractor shall notify all utilities and underground service 
agencies in advance of work scheduled or envisioned and arrange to have their respective services 
located. Upon exposing a utility or underground service, the respective service agency shall be 
contacted by the Contractor, such that an inspection of the service can be made by the utility (if 
desired) prior to backfilling. The Contractor shall obtain acceptance, in writing, from the utility 
regarding the preservation of their respective service during construction.

E. Should any facility, either underground or overhead, be unexpectedly encountered or damaged during 
construction, the Contractor shall immediately notify a representative of the company involved and 
take such steps as necessary for protection of the general public and his own personnel.

1.4 CONSTRUCTION LAYOUT AND STAKING
A. All work under this Contract shall be constructed in accordance with the lines and grades shown on 

the Contract Drawings or as directed by the Engineer. Elevation of existing ground, structures and 
appurtenances are believed to be reasonably correct, but are not guaranteed to be absolute and 
therefore are presented only as an approximation. Any error or apparent discrepancy in the data 
shown or omissions of data required for accurately accomplishing the stakeout survey shall be 
referred immediately to the Engineer for interpretation or correction.
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B. The Owner will establish reference points for construction, which in the judgment of the 
Engineer are necessary to enable the Contractor to proceed with the Work. The 
reference points shall be basic horizontal and vertical control points in the project area. 
Preserve these points and transfer from them distances and elevations necessary for the 
execution of the structural and piping work. These points shall be used as datum for work 
under this contract.

C. The Contractor will furnish construction staking to execute the work as described below. 
The Contractor shall provide an experienced instrument man, competent assistants, and 
such instruments, tools, stakes, and other materials required to complete the survey, 
layout, and measurement work.

D. The Contractor shall be responsible to preserve benchmarks, reference points, stakes, 
property pins, and all other survey location items. In case of destruction by the 
Contractor or resulting from his negligence, he shall be held liable for any expense and 
damage and shall be responsible for any mistakes that may be caused by the 
unnecessary loss or disturbance of such benchmarks, reference points and stakes.

1.5 LAYOUT MODIFICATIONS
A. Should the Contractor desire a revision in the designated alignment or location he 

shall make said request to the Owner's Representative. The decision of the Owner's 
Representative is final.

B. Alignment changes may be proposed and staked by Contractor for review in field by 
the Owner's Representative and/or Owner.  Contractor may propose differences or 
deviations of the work to avoid disturbances, surface obstructions, easement 
changes.  Reroutes may be authorized by the Owner or Owner's Representative 
based on staked field conditions. Alignment changes agreed upon by Owner or 
Owner’s representative shall be recorded by the Contractor on the Record 
Drawings. Field Orders will be issued by the Owner's Representative to document 
significant changes in alignment.

C. Adjustment for actual quantities installed for the pipeline and appurtenances, if different 
from the drawings, will be paid for in accordance with Contract Documents.

1.6 OWNER'S CONSTRUCTION REPRESENTATIVE AT PROJECT SITE
A. The Owner may appoint or employ a person(s) to work as the Construction 

Representative on the project. The Owner's Representative shall represent the Owner as 
specifically set forth in the Contract, and shall observe the work performed under this 
Contract to the end that such work is performed in substantial accordance with the 
drawings and specifications. Such observation shall in no way remove any obligations on 
the part of the Contractor to provide all required supervision and quality control necessary 
to perform the work in accordance with the Contract.

B. If the Owner's Representative observes departures from the drawings and specifications, 
the Owner's Representative will call them to the attention of the Contractor, who shall 
promptly correct the unsatisfactory conditions. If the Contractor believes there has been 
no departure from the drawings and specifications, the Contractor may make written 
appeal.

C. The presence or absence of the Owner's Representative, or the failure of the Owner's 
Representative to detect faulty work shall in no way relieve the Contractor from his 
obligation to perform the work strictly in accordance with the drawings and specifications.

D. The Owner's Representative shall have no authority to permit any deviation from the 
drawings and specifications, except on written Change Order or Field Order as 
applicable. The Contractor will be liable for any deviation, except on such written order.

1.7 METHODS OF OPERATION
A. The Contractor shall inform the Owner in advance concerning his plans for carrying on 
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each part of the work, but the Contractor alone shall be responsible for the safety, 
adequacy, and efficiency of his plant, equipment, and methods.

B. Any method of work suggested by the Owner or Engineer, but not specified, shall be 
used at the risk and responsibility of the Contractor; and the Engineer and Owner will 
assume no responsibility therefor.

C. Review by the Owner or Engineer of any plan or method of work proposed by the 
Contractor shall not relieve the Contractor of any responsibility therefor, and such review 
shall not be considered as an assumption of any risk or liability by the Owner or Engineer, 
or any officer, agent, or employee thereof. The Contractor shall have no claim because of 
the failure or inefficiency of any plan or method so reviewed.

D. The Owner and the Engineer will not be responsible for any act or omission of the 
Contractor, or any subcontractor, or any of their agents or employees, or any other 
persons performing any of the work. The Owner and Engineer will not be responsible for 
any failure of the Contractor or his subcontractors or any other persons to perform the 
work in accordance with the requirements of the Contract Documents.

1.8 UNFAVORABLE CONSTRUCTION CONDITIONS
A. During unfavorable weather, wet ground, or other unsuitable construction conditions, 

Contractor shall confine his operations to work which will not be affected adversely by 
such conditions. No work shall be constructed under conditions that would adversely 
affect the quality, unless the Contractor takes special precautions to perform the work in 
a proper and satisfactory manner.

1.9 OBSTRUCTIONS
A. Any street signs, traffic signs, posts, mailboxes, guard fence, standards, yard lights or 

other similar obstructions shall be removed, properly stored and reset or salvaged to the 
Owner as directed by the Engineer.

B. Trees and shrubs that are encountered in the vicinity of the proposed facilities shall be 
removed only if deemed necessary by the Engineer.

C. Existing fences (including chain link fences) interfering with the construction operations 
shall be maintained by the Contractor until completion of the work affected thereby, 
unless written permission is obtained from the owner to leave an interfering fence 
dismantled for any agreed period of time. On completion of the work the Contractor shall 
restore all fences to their original or to a better condition and to their original location or 
as shown on the plans

D. All property pins, section corners or other monuments moved and/or destroyed by the 
Contractor's operations shall be replaced and reset. Replacement and resetting shall 
be done by a professional Engineer or Surveyor paid by the Contractor at no additional 
cost to the Owner.

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED)

END OF SECTION
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SECTION 017800 
CLOSEOUT SUBMITTALS

PART 1 GENERAL
1.1 SUMMARY

A. This section includes closeout submittals, operation and maintenance data, warranties, spare parts 
and maintenance materials, and project records.

1.2 SUBMITTALS
A. Submit written certification that Contract Documents have been reviewed, Work has been inspected, 

and that Work is complete in accordance with Contract Documents and ready for Engineer's review. A 
partial list of such items appears below, but it shall be the Contractor's responsibility to submit any 
other items which are required in the Contract Documents:
1. Written test results of project components, where required.
2. Performance affidavits for equipment, where required.
3. Certificates of inspection and acceptance by local governing agencies having jurisdiction.
4. Keys, padlocks, and other items not considered spare parts or maintenance materials.
5. Clearances of all property owners for work requiring site restoration caused by Contractor’s 

operations.
B. Provide final submittals to Engineer that are required by governing or other authorities.
C. Submit final Application for Payment identifying total adjusted quantities, and final change order if 

required.
1.3 OPERATION AND MAINTENANCE DATA

A. Submit data bound in 8-1/2 x 11-inch text pages, three ring binders with metal hinges.
B. Prepare binder cover with printed title "OPERATION AND MAINTENANCE INSTRUCTIONS", title of 

project, and subject matter of binder when multiple binders are required.
C. Internally subdivide the binder contents with permanent page dividers, logically organized as described 

below; with tab titling clearly printed under reinforced laminated plastic tabs.
D. Contents: Prepare a Table of Contents for each volume, with each Product or system description 

identified, typed on white paper, in three parts as follows:
1. Section 1: Directory, listing names, addresses, and telephone numbers of Engineer, Contractor, 

Subcontractors, and major equipment suppliers.
2. Section 2: Operation and maintenance instructions, arranged by specification section. For each 

category, identify names, addresses, and telephone numbers of Subcontractors, suppliers and 
manufacturers. Identify the following:
a. Significant design criteria.
b. List of equipment.
c. Parts list for each component.
d. Operating instructions.
e. Maintenance instructions for equipment and systems.
f. Maintenance instructions for finishes, including recommended cleaning methods and 

materials, and special precautions identifying detrimental agents.
3. Section 3: Project documents and certificates, including the following:

a. Air and water balance reports.
b. Certificates.
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c. Photocopies of warranties and bonds.
E. Submit 1 draft copy of completed volumes 30 days prior to final inspection. This copy will be reviewed 

and returned after final inspection, with Engineer comments. Revise content of all document sets as 
required prior to final submission.

F. Submit the required number of sets of revised final volumes within 30 days after receipt of 
Engineer's comments.

1.4 SPARE PARTS AND MAINTENANCE MATERIALS
A. Provide products, spare parts, maintenance, and extra materials in quantities specified in 

individual specification sections.
B. Deliver to Project site and place in location as directed; obtain receipt prior to final payment.
C. Contractor shall furnish an inventory listing of all spare parts for each piece of equipment using the 

form included at the end of this section, or similar form.
1.5 WARRANTIES

A. Provide notarized copies of all warranties.
B. Execute and assemble transferable warranty documents from Subcontractors, suppliers, and 

manufacturers.
C. Provide Table of Contents and assemble in three ring binder similar to O&M manuals.
D. Submit prior to final Application for Payment.
E. For items of Work delayed beyond date of Substantial Completion, provide updated submittal within

10 days after acceptance, listing date of acceptance as start of warranty period.
1.6 PROJECT RECORDS

A. Specifications: Contractor shall legibly mark and record at each Product section description of actual 
Products installed, including the following:
1. Manufacturer's name and product model and number.
2. Product substitutions or alternates utilized.
3. Changes made by Addenda and modifications.

B. Drawings: Contractor shall legibly mark each item to record actual construction including:
1. Measured depths of foundations in relation to finish floor datum.
2. Measured horizontal and vertical locations of underground utilities and appurtenances, 

referenced to permanent surface improvements.
3. Measured locations of internal utilities and appurtenances concealed in construction, referenced 

to visible and accessible features of the Work.
4. Field changes of dimension and detail.
5. Details not on original Contract drawings

PART 2 PRODUCTS (NOT USED) 
PART 3 EXECUTION (NOT USED)

END OF SECTION
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PART 1 GENERAL
1.1 SUMMARY

SECTION 024100 
DEMOLITION

A. The removal and or reuse, salvage and disposal of materials and equipment necessary for the work to 
be performed as shown on the Drawings and as specified herein.

B. Existing buildings, structures, boxes, pipes, pavements, curbs, and other items are to be removed, 
altered, salvaged, and disposed of as specified herein or indicated in the drawings.

C. Equipment, material, and piping, except as specified to be salvaged for the Owner, or removed by 
others, within the limits of the demolition, excavations, and backfills, will become the property of the 
Contractor and shall be removed from the project site. The salvage value of this equipment, materials, 
and piping shall be reflected in the contract price.

1.2 PROCEDURES
A. Procedures to be used for the removal of all types of materials shall provide for careful removal and 

disposition of materials specified to be salvaged, protection of property which is to remain undisturbed, 
coordination with other work in progress, and timely disconnection of utility services. Existing property 
which is damaged by the Contractor’s operations shall be repaired or replaced in kind by the 
Contractor at no additional cost to the Owner.

B. Existing Utilities: The Contractor shall notify the Owner and other proper authorities concerned not less 
than seven days before starting work in any area. He shall furnish all necessary information as to the 
nature and extent of the work and shall obtain their cooperation and instructions in locating and 
protecting all underground pipes, cables, and other utilities. All utility line locations shown on the 
Drawings are approximate.

C. Perform the work in a manner that will not damage parts of the structure not intended to be removed 
or to be salvaged for the Owner. If, in the opinion of the Owner's Representative, the method of 
demolition used may endanger or damage parts of the structure or affect the satisfactory operation of 
the facilities, promptly change the method when so notified by the Owner's Representative.

D. Explosives: The use of explosives will not be permitted.
1.3 SUBMITTALS

A. Submit shop drawings in accordance with the Section 013300.
B. Shop Drawings: Indicate demolition and removal sequence and location of salvageable items. Include 

proposed method of demolition and provisions for erosion, dust, and noise control.
C. Project Record Documents: Accurately record actual locations of capped utilities and subsurface 

obstructions. Indicate what fill materials were used in backfilling. Information is to be recorded in 
drawing form.

D. Salvaged Material Data: Submit description of all savaged materials, inspection data, and parts lists.
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PART 2 PRODUCTS
2.1 MATERIALS

A. Materials noted to be removed and not relocated, salvaged, or reused in the project shall be removed 
from the construction site and disposed of by the Contractor. Salvaged materials shall be delivered to 
an area designated by the Engineer or Owner.

B. Do not reuse material salvaged from demolition work on this project, except as specifically shown or 
specified.

PART 3 EXECUTION
3.1 GENERAL

A. During removal operations all persons and property shall be protected from injury or damage. The 
work shall proceed in a manner that will minimize the generation and spread of dust, flying particles 
and objectionable odors.

3.2 PROTECTION
A. Before beginning any cutting or demolition work, the Contractor shall carefully survey the existing 

structures and examine the Drawings and specifications to determine the extent of the proposed 
construction activities. The Contractor shall take all necessary precautions to insure against damage 
to existing work to remain in place, to be reused, or to remain the property of the Owner, and any 
damage to such work shall be repaired or replaced as approved by the Engineer at no additional cost 
to the Owner. Repairing shall mean the restoration of a surface or item to a condition as near as 
practicable to match the existing adjoining surfaces unless otherwise noted, detailed, or specified. 
When repairing involves painting, special coatings, vinyl fabric, or other applied finish, refinish the 
entire surface plane (i.e., wall or ceiling), unless complete refinishing of the entire space is scheduled 
or specified. Repairing includes cleaning of soiled surfaces.

B. Erect, and maintain temporary barriers and security devices, including warning signs and lights, and 
similar measures, for protection of the public, Owner, Contractor's employees, and existing 
improvements to remain. Method and materials of the partitions including adequate bracing shall be 
submitted to the Engineer for review.

C. Provide temporary weather protection, where required.
D. Mark location of utilities.

3.3 DISPOSITION BY CLASSIFICATION
A. Disposition of materials and equipment shall be indicated on the plans by the following designations:

1. Reinstall: Material or equipment to be reinstalled into the work shall be carefully removed from 
the existing location, shall be cleaned, and otherwise readied for reuse, and shall be protected 
from damage. Such items shall be reinstalled in accordance with applicable sections of these 
specifications covering new items of similar categories.

2. Salvage: Materials and equipment to be salvaged shall be carefully removed, cleaned and 
delivered to a location on Owner’s premises as designated by the Engineer or Owner. Final 
list of items to be salvaged is subject to the Owner's review.

3. Remove: Materials and equipment to be removed shall be considered scrap and shall be 
disposed of by the Contractor. Removed concrete shall be disposed of off-site unless otherwise 
directed by the Owner or his representative. Final list of items to be scrapped is subject to the 
Owner's review.

4. Abandon: Materials and equipment to be abandoned in place shall be properly taken out of 
service according to the methods identified in the project specifications.

3.4 CLEAN-UP
A. Debris and rubbish: Remove debris and rubbish from the site daily.



DEMOLITION 024100 - 3

B. Debris Control: Remove and transport debris in a manner as to prevent spillage on streets or adjacent 
areas.

C. Regulations: Local regulations regarding hauling and disposal apply.
3.5 REMOVALS - GENERAL

A. All mechanical and electrical materials indicated to be salvaged shall be removed prior to initiating the 
scrapping/removal of the existing structure or facility.

B. All removed structural steel, supports, grating, etc. shall be scrapped unless otherwise noted on the 
Drawings.

C. Structures, Walls, and Partitions: Structure and finish shall be removed to the minimum required to 
remove and install piping. The Contractor shall limit the size of openings for removal. At locations 
where pipes are removed and not reinstalled, the openings or holes shall be completely filled in to 
match the surrounding area. At locations where pipes are removed and reinstalled, the openings or 
holes shall be filled in as shown on the Drawings or specified.

D. Remove all reinforcement, anchor bolts, and other protruding elements that can cause a safety 
hazard.

E. All sanitary sewer lines to be abandoned in place shall be pressure filled with flowable concrete fill as 
specified in the section entitled "Cast in Place Concrete" unless otherwise shown.

F. Exposed pipes to be abandoned may be plugged at the ends in lieu of being completely removed.
G. Underground structures to be abandoned in place shall be filled with concrete or flowable concrete fill 

to a depth not less than the crown elevation of the uppermost connecting sewer line. The remaining 
volume of the structures shall be filled with flowable concrete fill or granular fill compacted 90% 
standard Proctor density.

3.6 REMOVALS - ASBESTOS PIPE
A. Removal procedures shall be in accordance with current federal and state regulations. Testing of 

material may be required unless the material has been classified.

END OF SECTION
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SECTION 030510
LEAKAGE TESTING OF HYDRAULIC STRUCTURES

PART 1 GENERAL
1.1 SUMMARY

A. This section describes the method of testing concrete and pre-cast concrete hydraulic structures for 
leakage.

1.2 RELATED WORK SPECIFIED ELSEWHERE
A. Precast Concrete Utility Structures:  330516.

PART 2 PRODUCTS
2.1   PROVIDE WATER, PIPING, AND EQUIPMENT TO TEST CONCRETE STRUCTURES FOR LEAKAGE. 
PART 3 EXECUTION
3.1 GENERAL

A. Hydrostatically test any reinforced concrete basin which will contain water to determine that it is free of 
detectable leaks. Do not start leak testing or cleaning of surfaces until cast-in-place concrete has 
achieved its full 28-day compressive strength and joint sealants have set and cured a minimum of 14 
days. Basins to be tested shall be in their final condition will all structural supporting members (slabs, 
beams, etc.) in place and at their full 28-day compressive strength.

B. Prior to testing, thoroughly clean exposed surfaces, removing surface laitance and loose matter from 
walls and slabs. Remove wash water and debris from the structures by means other than washing 
through plant piping. Replace crystalline waterproofing if damaged by cleaning operations.

C. Conduct testing before backfill is placed against walls and after concrete has attained the specified 
compressive strength, the concrete has cured, and joint sealants have set and cured a minimum of 14 
days.

3.2 LEAKAGE TEST PROCEDURE
A. Fill hydraulic structures to be subjected to leakage tests with water to the maximum operating liquid 

level line. Filling shall not exceed 3 feet of water depth per 24-hour period. Filling shall be at a uniform 
rate over a 24-hour period with continuous monitoring. For structures with adjacent bays, fill all bays 
simultaneously. Empty adjacent bays alternately. Repair any running leaks which appear during filling 
before continuing.

B. Seed the floor slab of each hydraulic structure with one bag of cement per 1,000-square-foot surface 
area. Seeding shall take place after the test filling has reached 18 inches in depth. Detect leaks in 
construction and expansion joints with the aid of a diver. Stir cementitious deposits on the floor. 
Observe cement deposits flowing toward leaks and repair where the defect is located.

C. After the structure has been kept full for 48 hours, it will be assumed for the purposes of the test that 
the absorption of moisture by the concrete in the structure is complete. Close all valves and gates to 
the structure and measure the change in water surface each day for a five-day period.

D. During the test period, examine exposed portions of the structure, and mark visible leaks or damp 
spots. Repair visible leaks or damp spots after dewatering. If the drop in water surface in a 24-hour 
period exceeds 1/10 of 1% of the normal volume of liquid contained in the structure, the leakage shall 
be considered excessive. Crystalline waterproofing shall be assumed to be fully effective within three 
days after filling the structure. Repair leaks and damp spots that still exist three days after filling.

E. If the leakage is excessive, drain the structure, repair leaks and damp spots, and refill the structure 
and again test for leakage. Continue this process until leaks have been repaired.

F. Inspect the manholes of the underdrain system for evidence of leaks in floor slabs. If leaking is 
indicated, locate and repair.

G. Repair visible leaks and damp spots whether leakage exceeds the allowable leakage or not. Repair 
leaks and damp spots with the same procedure that would otherwise be used to repair leakage in the 
event that the leakage test fails.

H. Repairs and additional filling and testing (including the cost of water) shall be made by the Contractor 
at no additional cost to the Owner.
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3.3 REPAIR METHODS
A. Methods for repairing concrete not passing the leakage test and that for repairs of leaks and damp 

spots shall be as described in Section 033000.

END OF SECTION
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SECTION 033000

CAST-IN-PLACE CONCRETE

PART 1 GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract Documents, including Division 01 Specification 
Sections, apply to this Section.

1.2 SUMMARY
A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, 

mixture design, placement procedures, and finishes, for the following:
1. Footings.
2. Foundation walls.
3. Slabs-on-grade.
4. Suspended slabs.
5. Concrete toppings.
6. Building frame members.
7. Building and basin walls.

1.3 DEFINITIONS
A. Cementitious Materials: Portland cement alone or in combination with one or more of the following: 

blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-furnace slag, and 
silica fume; subject to compliance with requirements.

1.4 ACTION SUBMITTALS
A. Product Data: For each type of product indicated.
B. Design Mixtures: For each concrete mixture. The proposed mix designs shall be submitted by the 

contractor for review to the engineer of record. Mix design is the responsibility of the Contractor 
subject to the limitations of the Specifications. Review processing of this submission will be required 
only as evidence that the mix has been designed by qualified persons and that the minimum 
requirements of the Specifications have been met. Such review will in no way alter the responsibility of 
the Contractor to furnish concrete meeting the requirements of the Specifications relative to all criteria 
listed in the specification. Concrete mix design quantities and test results shall be submitted for review 
and shall be accepted before concrete work is started. Reports covering the source, quality, and 
proportions of the concrete materials used in the design mix should include the following information:

C. Submit alternate design mixtures when characteristics of materials, Project conditions, weather, test 
results, or other circumstances warrant adjustments.

D. Steel Reinforcement Shop Drawings: Placing drawings that detail fabrication, bending, and placement.
Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar diagrams, bar 
arrangement, splices and laps, mechanical connections, tie spacing, hoop spacing, and supports for 
concrete reinforcement.

E. Formwork Shop Drawings: Prepared by or under the supervision of a qualified professional engineer 
detailing fabrication, assembly, and support of formwork.
1. Shoring and Reshoring: Indicate proposed schedule and sequence of stripping formwork, shoring 

removal, and reshoring installation and removal.
F. Construction Joint Layout: Indicate proposed construction joints required to construct the structure.

1. Location of construction joints is subject to approval of the Engineer.
1.5 INFORMATIONAL SUBMITTALS

A. Submit shop drawings and samples in accordance with Section 013300.
B. Material Certificates: For each of the following, signed by manufacturers:

1. Cementitious materials.
2. Admixtures.
3. Form materials and form-release agents.
4. Steel reinforcement and accessories.
5. Fiber reinforcement.
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6. Waterstops.
7. Curing compounds.
8. Floor and slab treatments.
9. Bonding agents.
10. Adhesives.
11. Vapor retarders.
12. Semirigid joint filler.
13. Joint-filler strips.
14. Repair materials.

C. Material Test Reports: For the following, from a qualified testing agency, indicating compliance with 
requirements:
1. Aggregates. Provide certificates that aggregate comply with ASTM C 33. State weathering region 

limits of coarse aggregates: severe, moderate, or negligible. State basis of determining that alkali 
reactivity potential is negligible. Identify certifications and tests to actual materials to be used in 
the work. Provide additional tests and certifications for each change in material source. Provide 
an alternate materials source of aggregate if tests indicate that aggregates are reactive or 
possess severe weathering potential. Submit gradation analysis for fine and course aggregate 
with concrete mix designs. If deleterious substances are present, state the amount.

D. Floor surface flatness and levelness measurements indicating compliance with specified tolerances.
E. Field quality-control reports.
F. Minutes of preinstallation conference.

1.6 QUALITY ASSURANCE
A. Installer Qualifications: A qualified installer who employs on Project personnel qualified as ACI-certified 

Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete Flatwork 
Technician.

B. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products and 
that complies with ASTM C 1602 requirements for production facilities and equipment.
1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production 

Facilities."
C. Testing Agency Qualifications: An independent agency, qualified according to ASTM C 1077 

and ASTM E 329 for testing indicated.
1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, 

Grade 1, according to ACI CP-1 or an equivalent certification program.
2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing 

Technician and Concrete Laboratory Testing Technician - Grade I. Testing Agency laboratory 
supervisor shall be an ACI-certified Concrete Laboratory Testing Technician - Grade II.

D. Source Limitations: Obtain each type or class of cementitious material of the same brand from the 
same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from single 
source from single manufacturer.

E. Welding Qualifications: Qualify procedures and personnel according to AWS D1.4, "Structural Welding 
Code - Reinforcing Steel."

F. ACI Publications: Comply with the following unless modified by requirements in the Contract 
Documents:
1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5 and Section 7, 

"Lightweight Concrete."
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."
3. ACI 318, “Building Code requirements for Structural Concrete”
4. ACI 350, “Code Requirements for Environmental Engineering Concrete Structures”

G. Concrete Testing Service: Engage a qualified independent testing agency to perform material 
evaluation tests and to design concrete mixtures.

H. Evaluation and Acceptance of Concrete
1. Evaluation and acceptance of the compressive strength of concrete shall be according to the 

requirements of ACI 318, Chapter 5 "Concrete Quality, Mixing, and Placing", and as specified 
herein.

2. If any concrete fails to meet these requirements, immediate corrective action shall be taken to 
increase the compressive strength for all subsequent batches of the type of concrete affected.
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3. All concrete which fails to meet ACI requirements and these specifications, is subject to removal 
and replacement at the cost of the Contractor.

I. In the event tests on control specimens of concrete fall below the specified requirements, the Engineer 
may permit check tests for strengths to be made by means of typical cores drilled from the related part 
of the structure in accordance with ASTM C 42 and C 39. All costs associated with the failure to meet 
the specification requirements, including this type of testing and removal and replacement shall be 
borne by the Contractor.

1.7 DELIVERY, STORAGE, AND HANDLING
A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and damage.
B. Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other 

contaminants.
PART 2 PRODUCTS
2.1 FORM-FACING MATERIALS

A. Smooth-Formed Finished Concrete: Form-facing panels that will provide continuous, true, and smooth 
concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.
1. Plywood, metal, or other approved panel materials.
2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, and as 

follows:
a. High-density overlay, Class 1 or better.
b. Medium-density overlay, Class 1 or better; mill-release agent treated and edge sealed.
c. Structural 1, B-B or better; mill oiled and edge sealed.
d. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed.

B. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material. Provide 
lumber dressed on at least two edges and one side for tight fit.

C. Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-reinforced plastic, paper, 
or fiber tubes that will produce surfaces with gradual or abrupt irregularities not exceeding specified 
formwork surface class. Provide units with sufficient wall thickness to resist plastic concrete loads 
without detrimental deformation.

D. Pan-Type Forms: Glass-fiber-reinforced plastic or formed steel, stiffened to resist plastic concrete 
loads without detrimental deformation.

E. Void Forms: Biodegradable paper surface, treated for moisture resistance, structurally sufficient to 
support weight of plastic concrete and other superimposed loads.

F. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum.
G. Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal.
H. Form-Release Agent: Commercially formulated form-release agent that will not bond with, stain, or 

adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.
1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

I. Form Ties: Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic form ties 
designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of concrete on 
removal.
1. Furnish units that will leave no corrodible metal closer than 1 inch to the plane of exposed 

concrete surface.
2. Furnish ties that, when removed, will leave holes no larger than 1 inch in diameter in concrete 

surface.
3. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing or 

waterproofing.
4. Form ties for liquid retaining walls and walls below grade shall be provided with water stop 

washers located on the permanently embedded portions of the ties at the approximate center of 
the wall.

5. Bolts and rods that are to be completely withdrawn shall be coated with a nonstaining bond 
breaker.

6. The Contractor shall be responsible for the water tightness of the form ties and any repairs 
needed.
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2.2 STEEL REINFORCEMENT
A. Recycled Content of Steel Product may be utilized at proportions approved by Engineer.
B. Reinforcing Bars: ASTM A 615, Grade 60, deformed.
C. Low-Alloy-Steel Reinforcing Bars: ASTM A 706, deformed
D. Steel Bar Mats: ASTM A 184, fabricated from ASTM A 615, Grade 60, deformed bars, 

assembled with clips.
E. Plain-Steel Wire: ASTM A 82.
F. Deformed-Steel Wire: ASTM A 496.
G. Plain-Steel Welded Wire Reinforcement: ASTM A 185, plain, fabricated from as-drawn steel wire into 

flat sheets.
H. Deformed-Steel Welded Wire Reinforcement: ASTM A 497, flat sheet.

2.3 REINFORCEMENT ACCESSORIES
A. Joint Dowel Bars: ASTM A 615, Grade 60, plain-steel bars, cut true to length with ends square and 

free of burrs.
B. Epoxy-Coated Joint Dowel Bars: ASTM A 615, Grade 60, plain-steel bars, ASTM A 775 epoxy coated.
C. Epoxy Repair Coating: Liquid, two-part, epoxy repair coating; compatible with epoxy coating on 

reinforcement and complying with ASTM A 775.
D. Zinc Repair Material: ASTM A 780, zinc-based solder, paint containing zinc dust, or sprayed zinc.
E. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 

reinforcing bars and welded wire reinforcement in place. Manufacture bar supports from steel wire, 
plastic, or precast concrete according to CRSI's "Manual of Standard Practice," of greater 
compressive strength than concrete and as follows:
1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, use CRSI 

Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports.
F. Bar Couplers: Reinforcing steel bar splicing couplers shall be a mechanical type as manufactured by

Dayton Barsplice Inc., or equal. Use couplers which develop 125% of the specified yield strength of 
the reinforcing bars. Make field demonstrations and sample splicing prior to splicing bars being 
included into the work.

2.4 CONCRETE MATERIALS
A. Cementitious Material: Use the following cementitious materials, of the same type, brand, and source, 

throughout Project:
1. Portland Cement: ASTM C 150, Type I; gray.

a. Fly Ash: ASTM C 618, Class F.
b. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.
c. The Portland cement shall contain not more than 0.60% alkalies. The term "alkalies"  

referred to herein is defined as the sum of the percentage of sodium oxide and 0.658 times 
the percentage of potassium oxide (Na20 + 0.658 K20). These oxides shall be determined in 
accordance with ASTM C 114.

d. The Portland cement shall contain not more than 8% tricalcium aluminate.
e. A single brand of cement shall be used throughout the Work, and prior to its use, the brand 

shall be acceptable to the Engineer.
f. The cement shall be suitably protected from exposure to moisture until used. Cement that 

has become lumpy shall not be used. Sacked cement shall be stored in such a manner so 
as to permit access for inspection and sampling.

g. Certified mill test reports for each shipment of cement to be used shall be submitted to the 
Engineer if requested regarding compliance with these Specifications.

h. Fly ash shall have a carbon content of less than 4% as measured by the loss on ignition.
75% of the fly ash shall have a fineness of 45 microns or less.

B. Silica Fume: ASTM C 1240, amorphous silica.
C. Normal-Weight Aggregates: ASTM C 33, Class 3S; coarse aggregate or better, graded. Provide 

aggregates from a single source.
1. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.
2. Coarse aggregates shall consist of well-graded, clean, hard, durable gravel, crushed gravel, 
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crushed rock or a combination thereof. Coarse aggregates shall not contain any materials that 
are reactive with the alkalis in the cement when exposed to moisture. Where aggregate reactivity 
has not been established or tested, low-alkali cement shall be used.

3. Fine aggregates shall be natural sand or a combination of natural and manufactured sand that 
are hard and durable.

4. Combined aggregates shall be well graded from coarse to fine sizes, and shall be uniformly 
graded between screen sizes to produce a concrete that has optimum workability and 
consolidation characteristics. Where a trial batch is required for a mix design, the final combined 
aggregate gradations will be established during the trail batch process

5. When tested in accordance with "Potential Reactivity of Aggregates (Chemical Method)" (ASTM 
C 289), the ratio of silica released to reduction in alkalinity shall not exceed 1.0.

6. When tested in accordance with "Organic Impurities in Sands for Concrete" (ASTM C 40), the 
fine aggregate shall produce a color in the supernatant liquid no darker than the reference 
standard color solution.

7. When tested in accordance with "Resistance to Abrasion of Small size Coarse Aggregate by Use 
of the Los Angeles Machine (ASTM C 131), the coarse aggregate shall show a loss not 
exceeding 42% after 500 revolutions, or 10.5% after 100 revolutions.

8. When tested in accordance with "Soundness of Aggregates by Use of Sodium Sulfate or 
Magnesium Sulfate" (ASTM C 88), the loss resulting after five cycles shall not exceed 15% for 
fine or coarse aggregate when using sodium sulfate.

D. Lightweight Aggregate: ASTM C 330, 1-inch; nominal maximum aggregate size.
E. Water: ASTM C 1602.

2.5 ADMIXTURES
A. Air-Entraining Admixture: ASTM C 260.
B. Concrete used for liquid containing or retaining structures such as tanks, basins or other liquid 

retaining or holding structures shall include a crystalline waterproofing admixture such as that 
manufactured by Xypex Chemical Corp. Such admixture is to be provided for all elements of such 
liquid containing or retaining structures including top slabs and beams for closed tanks or basins. 
Equal admixtures from any other manufacturer are acceptable. Mix designs containing flyash shall use 
Xypex Admix C-500 or equal. Mix design without fly ash shall use Xypex Admix C-1000 or equal. 
Follow all manufacturer recommendations including dosage rates.

C. Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with other 
admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in 
hardened concrete. Do not use calcium chloride or admixtures containing calcium chloride.
1. Water-Reducing Admixture: ASTM C 494, Type A.
2. Retarding Admixture: Use where the air temperature at the time of placement is expected to be 

consistently over 80° F. ASTM C 494, Type B.
3. Water-Reducing and Retarding Admixture: ASTM C 494, Type D.
4. High-Range, Water-Reducing Admixture: ASTM C 494, Type F. High-Range, Water-Reducing 

and Retarding Admixture: ASTM C 494, Type G.
a. If the high range water reducing agent is added to the concrete at the batch plant, it shall be 

second generation type, W.R. Grace & Co. Daracem 100; BASF Pozzolith 430R, or equal. 
High range water reducer shall be added to the concrete after all other ingredients have 
been mixed and initial slump has been verified.

b. If the high range water reducer is added to the concrete at the job site, it shall be used in 
conjunction with a low range water reducer and shall be BASF Pozzolith 400N and 
Pozzolith MBL82, W.R. Grace & Co. WRDA 19 and WRDA 79, or equal. Concrete shall 
have a slump of 3 inches ± 1/2 inch prior to adding the high range water reducing 
admixture at the job site. The high range water reducing admixture shall be accurately 
measured and pressure injected into the mixer as a single dose by an experienced 
technician. A standby system shall be provided and tested prior to each day's operation of 
the job site system.

c. Concrete shall be mixed at mixing speed for a minimum of 30 mixer revolutions after the 
addition of the high range water reducer.

5. Plasticizing and Retarding Admixture: ASTM C 1017, Type II.
D. Set-Accelerating Corrosion-Inhibiting Admixture: Use where the air temperature at the time of 

placement is expected to be consistently under 40° F. Commercially formulated, anodic inhibitor or 
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mixed cathodic and anodic inhibitor; capable of forming a protective barrier and minimizing chloride 
reactions with steel reinforcement in concrete and complying with ASTM C 494, Type C.
1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:
a. Axim Italcementi Group, Inc.; CATEXOL CN-CI.
b. BASF Construction Chemicals - Building Systems; Rheocrete CNI.
c. Euclid Chemical Company (The), an RPM company; ARRMATECT.
d. Grace Construction Products, W. R. Grace & Co.; DCI.
e. Sika Corporation; Sika CNI.

E. Non-Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, non-set-accelerating, 
anodic inhibitor or mixed cathodic and anodic inhibitor; capable of forming a protective barrier and 
minimizing chloride reactions with steel reinforcement in concrete.
1. Products: Subject to compliance with requirements, available products that may be incorporated 

into the Work include, but are not limited to, the following:
a. BASF Construction Chemicals - Building Systems; Rheocrete 222+.
b. Cortec Corporation; MCI-2000.
c. Grace Construction Products, W. R. Grace & Co.; DCI-S.
d. Sika Corporation; FerroGard 901

F. Color Pigment: ASTM C 979, synthetic mineral-oxide pigments or colored water-reducing admixtures; 
color stable, nonfading, and resistant to lime and other alkalis
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following:
a. ChemMasters.
b. Davis Colors.
c. Dayton Superior Corporation.
d. Hoover Color Corporation.
e. Lambert Corporation.
f. QC Construction Products.
g. Rockwood Pigments NA, Inc.
h. Scofield, L. M. Company.
i. Solomon Colors, Inc.

2. Color: As indicated by manufacturer's designation.
2.6 FIBER REINFORCEMENT

A. Carbon-Steel Fiber: ASTM A 820, deformed, minimum of 1.5 inches long, and aspect ratio of 35 to 40.
1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:
a. Fiber: Type 1, Cold-Drawn Wire:

1) Bekaert; Dramix.
2) Fibercon International, Inc.; Fibercon Drawn Wire.
3) Nycon, Inc.; Nycon SF Type I.
4) Propex Concrete Systems Corp.; Novocon 1050.
5) Sika Corporation; Sika Fiber SH. 

b. Fiber: Type 2, Cut Sheet:
1) Bekaert; Wiremix.
2) Fibercon International, Inc.; Fibercon Cut Sheet.
3) Nycon, Inc.; Nycon SF Type II.

2. Products: Subject to compliance with requirements, available products that may be incorporated 
into the Work include, but are not limited to, the following:
a. Monofilament Micro-Fibers:

1) Axim Italcementi Group, Inc.; Fibrasol II P.
2) Euclid Chemical Company (The), an RPM company; Fiberstrand 100.
3) FORTA Corporation; FORTA Econo-Mono.
4) Grace Construction Products, W. R. Grace & Co.; Grace MicroFiber.
5) Metalcrete Industries; Polystrand 1000.
6) Nycon, Inc.; ProConM.
7) Propex Concrete Systems Corp.; Fibermesh 150.
8) Sika Corporation; Sika Fiber PPM. 
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b. Fibrillated Micro-Fibers:
1) Axim Italcementi Group, Inc.; Fibrasol F.
2) Euclid Chemical Company (The), an RPM company; Fiberstrand F.
3) FORTA Corporation; FORTA Econo-Net.
4) Grace Construction Products, W. R. Grace & Co.; Grace Fibers.
5) Nycon, Inc.; ProConF.
6) Propex Concrete Systems Corp.; Fibermesh 300.
7) Sika Corporation; Sika Fiber PPF. 

B. Synthetic Macro-Fiber: Polyolefin macro-fibers engineered and designed for use in concrete, 
complying with ASTM C 1116, Type III, 1 to 2-1/4 inches long.
1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:
a. 3M; Scotchcast Polyolefin Fibers 1".
b. Euclid Chemical Company (The), an RPM company; Tuf-Strand SF.
c. FORTA Corporation; FORTA FERRO.
d. Grace Construction Products, W. R. Grace & Co.; Strux 90/40.
e. Nycon, Inc.; XL.
f. Propex Concrete Systems Corp.; Fibermesh 650.
g. Sika Corporation; Sika Fiber MS.

2.7 WATERSTOPS
A. Flexible Rubber Waterstops: CE CRD-C 513, with factory-installed metal eyelets, for 

embedding in concrete to prevent passage of fluids through joints. Factory fabricate corners, 
intersections, and directional changes.
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following:
a. Greenstreak.
b. Williams Products, Inc.

2. Profile: Flat, dumbbell with center bulb.
3. Dimensions: 4 inches by 3/16 inch thick, nontapered.

B. Flexible PVC Waterstops: CE CRD-C 572, [with factory-installed metal eyelets,] for embedding in 
concrete to prevent passage of fluids through joints. Factory fabricate corners, intersections, and 
directional changes.
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following:
a. BoMetals, Inc.
b. Greenstreak.
c. Paul Murphy Plastics Company.
d. Vinylex Corp.

2. Profile: Flat, dumbbell with center bulb.
3. Dimensions: 4 inches by 3/16 inch thick; nontapered.

C. Self-Expanding Butyl Strip Waterstops: Manufactured rectangular or trapezoidal strip, butyl rubber with 
sodium bentonite or other hydrophilic polymers, for adhesive bonding to concrete, 3/4 by 1 inch.
1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:
a. Carlisle Coatings & Waterproofing, Inc.; MiraSTOP.
b. CETCO; Volclay Waterstop-RX.
c. Concrete Sealants Inc.; Conseal CS-231.
d. Greenstreak; Swellstop.
e. Henry Company, Sealants Division; Hydro-Flex.
f. JP Specialties, Inc.; Earth Shield Type 20.

D. Self-Expanding Rubber Strip Waterstops: Manufactured rectangular or trapezoidal strip, bentonite-free 
hydrophilic polymer modified chloroprene rubber, for adhesive bonding to concrete, 3/8 by 3/4 inch.
1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:
a. Adeka Ultra Seal/OCM, Inc.; Adeka Ultra Seal.
b. Greenstreak; Hydrotite.
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c. Vinylex Corp.; Swellseal.
2.9 CURING MATERIALS

A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application to fresh 
concrete.
1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:
a. Axim Italcementi Group, Inc.; CATEXOL CimFilm.
b. BASF Construction Chemicals - Building Systems; Confilm.
c. ChemMasters; SprayFilm.
d. Conspec by Dayton Superior; Aquafilm.
e. Dayton Superior Corporation; Sure Film (J-74).
f. Edoco by Dayton Superior; BurkeFilm.
g. Euclid Chemical Company (The), an RPM company; Eucobar.
h. Kaufman Products, Inc.; Vapor-Aid.
i. Lambert Corporation; LAMBCO Skin.
j. L&M Construction Chemicals, Inc.; E-CON.
k. Meadows, W. R., Inc.; EVAPRE.
l. Metalcrete Industries; Waterhold.
m. Nox-Crete Products Group; MONOFILM.
n. Sika Corporation; SikaFilm.
o. SpecChem, LLC; Spec Film.
p. Symons by Dayton Superior; Finishing Aid.
q. TK Products, Division of Sierra Corporation; TK-2120 TRI-FILM.
r. Unitex; PRO-FILM.
s. Vexcon Chemicals, Inc.; Certi-Vex Envio Set.

B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz. / sq. yd. when dry.

C. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
D. Water: Potable.
E. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B, 

nondissipating
1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:
a. Anti-Hydro International, Inc.; AH Clear Cure WB.
b. BASF Construction Chemicals - Building Systems; Kure-N-Seal WB.
c. ChemMasters; Safe-Cure & Seal 20.
d. Conspec by Dayton Superior; Cure and Seal WB.
e. Cresset Chemical Company; Crete-Trete 309-VOC Cure & Seal.
f. Dayton Superior Corporation; Safe Cure and Seal (J-18).
g. Edoco by Dayton Superior; Spartan Cote WB II.
h. Euclid Chemical Company (The), an RPM company; Aqua Cure VOX; Clearseal WB 150.
i. Kaufman Products, Inc.; Cure & Seal 309 Emulsion.
j. Lambert Corporation; Glazecote Sealer-20.
k. L&M Construction Chemicals, Inc.; Dress & Seal WB.
l. Meadows, W. R., Inc.; Vocomp-20.
m. Metalcrete Industries; Metcure.
n. Nox-Crete Products Group; Cure & Seal 150E.
o. Symons by Dayton Superior; Cure & Seal 18 Percent E.
p. TK Products, Division of Sierra Corporation; TK-2519 WB.
q. Vexcon Chemicals, Inc.; Starseal 309.

F. Clear, Solvent-Borne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315, Type 1, 
Class A.
1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:
a. BASF Construction Chemicals - Building Systems; Kure-N-Seal 25 LV.
b. ChemMasters; Spray-Cure & Seal Plus.
c. Conspec by Dayton Superior; Sealcure 1315.
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d. Dayton Superior Corporation; Day-Chem Cure and Seal (J-22UV).
e. Edoco by Dayton Superior; Cureseal 1315.
f. Euclid Chemical Company (The), an RPM company; Super Diamond Clear; LusterSeal 300.
g. Kaufman Products, Inc.; Sure Cure 25.
h. Lambert Corporation; UV Super Seal.
i. L&M Construction Chemicals, Inc.; Lumiseal Plus.
j. Meadows, W. R., Inc.; CS-309/30.
k. Metalcrete Industries; Seal N Kure 30.
l. Right Pointe; Right Sheen 30.
m. Vexcon Chemicals, Inc.; Certi-Vex AC 1315.

2. VOC Content: Curing and sealing compounds shall have a VOC content of 200 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

2.10 SEALANT
A. The joint sealant shall be a two-part, gray, nonstaining, nonsagging, polyurethane sealant, which cures 

at ambient temperature to a firm, flexible, resilient, tear-resistant rubber.
B. Technical Requirements:

1. Consistency Gun grade
2. Tack free time 72 hours maximum
3. Pot life 1 to 3 hours
4. Hardness 30 Shore A, +/-5
5. Elongation 50%
6. Tensile strength, ASTM D 412 200 psi
7. Peel strength on concrete No loss of bond with 50% +/- movement
8. Temperature service range -40 F to +150 F

C. Backing Rod: Backing rod shall be an extruded closed-cell polyethulene foam road. The rod shall be 
1/4 inch larger in diameter than the joint wideth. Where possible, provide full-length sections for the 
joint; minimize splices. Apply backup rod and bond breaker tape in expansion joints.

D. Bond breaker tape shall be an adhesive-backed glazed butyl or polyethylene tape, which will adhere to 
the premolded joint material or concrete surface The tape shall be the same width as teh joint. The 
tape shall be compatible with the sealant.

E. Expansion Joint Filler: Extruded closed-cell polyethalene foam equal in thickness to joint. Provide foam 
with tear off strip where joint to receive sealant.

F. Pre-molded joint Filler: Joint filler shall be preformed, non-extruded type constructed of closed-
cell neoprene conforming to ASTM D 1752. Type 1, as manufactured by W.R. Grace Company 
of Cambridge, Massachusetts; W. R. Meadows, Inc., Elgin, Illinois; or equal.

2.11 RELATED MATERIALS
A. Expansion and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber.
B. Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with a Type A 

shore durometer hardness of 80 per ASTM D 2240.
C. Bonding Agent: ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene.
D. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing and 

bonding to damp surfaces, of class suitable for application temperature and of grade to suit 
requirements, and as follows:
1. Types I and II, non-load bearing, for bonding hardened or freshly mixed concrete to hardened 

concrete.
E. Reglets: Fabricate reglets of not less than 0.022 inch thick, galvanized-steel sheet. Temporarily fill or 

cover face opening of reglet to prevent intrusion of concrete or debris.
F. Dovetail Anchor Slots: Hot-dip galvanized-steel sheet, not less than 0.034 inch thick, with bent tab 

anchors. Temporarily fill or cover face opening of slots to prevent intrusion of concrete or debris.
G. Nonepoxy bonding agent shall be Larsen Weldcrete, Euclid Euco Weld, or equal.
H. Nonshrink grout shall conform to ASTM C 1107 and shall be BASF Masterflow 713, Sika 
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SikaGrout 212, or equal.
2.12 REPAIR MATERIALS

A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be applied in 
thicknesses from 1/8 inch and that can be feathered at edges to match adjacent floor elevations.
1. Cement Binder: ASTM C 150, portland cement or hydraulic or blended hydraulic cement as 

defined in ASTM C 219.
2. Primer: Product of underlayment manufacturer recommended for substrate, conditions, and 

application.
3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended by 

underlayment manufacturer.
4. Compressive Strength: Not less than 4100 psi at 28 days when tested according to ASTM C 

109.
B. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be applied in 

thicknesses from 1/4 inch (and that can be filled in over a scarified surface to match adjacent floor 
elevations.
1. Cement Binder: ASTM C 150, portland cement or hydraulic or blended hydraulic cement as 

defined in ASTM C 219.
2. Primer: Product of topping manufacturer recommended for substrate, conditions, and application.
3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended by 

topping manufacturer.
4. Compressive Strength: Not less than 5000 psi at 28 days when tested according to ASTM C 

109.
2.13 CONCRETE MIXTURES, GENERAL

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 
laboratory trial mixture or field test data, or both, according to ACI 301.
1. Use a qualified independent testing agency for preparing and reporting proposed mixture designs 

based on laboratory trial mixtures.
B. Cementitious Materials: Use fly ash, pozzolan, ground granulated blast-furnace slag, and  silica fume 

as needed to reduce the total amount of portland cement, which would otherwise be used, by not less 
than 40 percent:
1. Fly Ash: 25 percent.
2. Combined Fly Ash and Pozzolan: 25 percent.
3. Ground Granulated Blast-Furnace Slag: 50 percent.
4. Combined Fly Ash or Pozzolan and Ground Granulated Blast-Furnace Slag: 50 percent portland 

cement minimum, with fly ash or pozzolan not exceeding 25 percent.
5. Silica Fume: 10 percent.
6. Combined Fly Ash, Pozzolans, and Silica Fume: 35 percent with fly ash or pozzolans not 

exceeding 25 percent and silica fume not exceeding 10 percent.
7. Combined Fly Ash or Pozzolans, Ground Granulated Blast-Furnace Slag, and Silica Fume: 50 

percent with fly ash or pozzolans not exceeding 25 percent and silica fume not exceeding 10 
percent.

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.06 percent by weight of cement.
D. Admixtures: Use admixtures according to manufacturer's written instructions.

1. Use water-reducing admixture in concrete, as required, for placement and workability.
2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, 

or other adverse placement conditions.
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3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial slabs and 
parking structure slabs, concrete required to be watertight, and concrete with a
water-cementitious materials ratio below 0.50.

4. Use corrosion-inhibiting admixture in concrete mixtures where indicated.
E. Color Pigment: Add color pigment to concrete mixture according to manufacturer's written instructions 

and to result in hardened concrete color consistent with approved mockup.
F. Controlled Low Strength Material (Flowable Fill): Flowable fill shall be manufactured at plants that have 

qualified as an approved source in accordance with the Standard Operating Procedure for Ready-Mix 
Concrete
1. The Contractor shall submit mix design for flowable fill to the Engineer for approval. The following 

table lists the suggested mix design for flowable fill: 

COMPONENT QUANTITY
CEMENT TYPE 1 75-150 LB/YD3
FLY ASH 150-600 LB/YD3
WATER MIX DESIGN SHALL PRODUCE A CONSISTENCY THAT 

WILL RESULT IN A FLOWABE, SELF-LEVELING PRODUCT 
AT THE TIME OF PLACEMENT.

AIR 5%-15%
UNIT WEIGHT 100-125 LB/FT3

2.14 CONCRETE MIXTURES FOR BUILDING ELEMENTS
A. Footings, Foundation Walls: Proportion normal-weight concrete mixture as follows:

1. Minimum Compressive Strength: 4500 psi at 28 daysMaximum Water-Cementitious Materials 
Ratio: 0.5

3. lump Limit: 5 inches for concrete with verified slump of 2 to 4 inches before adding high-range 
water-reducing admixture or plasticizing admixture.

4. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 1-inch nominal 
maximum aggregate size.

B. Slabs-on-Grade: Proportion normal-weight concrete mixture as follows:
1. Minimum Compressive Strength: 4500 psi at 28 days.
2. Minimum Cementitious Materials Content: 470 lb/cu. yd.
3. Slump Limit: 5 inches, plus or minus 1 inch.
4. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 1-inch nominal maximum 

aggregate size.
5. Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent.
6. Steel-Fiber Reinforcement: Add to concrete mixture, according to manufacturer's written 

instructions, at a rate of 50 lb/cu. yd
C. Suspended Slabs: Proportion normal-weight concrete mixture as follows:

1. Minimum Compressive Strength: 5000 psi at 28 days.
2. Minimum Cementitious Materials Content: 470 lb/cu. yd.
3. Slump Limit: 4 inches, plus or minus 1 inch.
4. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 1-inch nominal maximum 

aggregate size.
5. Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent.
6. Steel-Fiber Reinforcement: Add to concrete mixture, according to manufacturer's written 

instructions, at a rate of 50 lb/cu. yd.
7. Synthetic Micro-Fiber: Uniformly disperse in concrete mixture at manufacturer's recommended 

rate, but not less than 1.0 lb/cu. yd.
8. Synthetic Macro-Fiber: Uniformly disperse in concrete mixture at manufacturer's recommended 

rate, but not less than 4.0 lb/cu. yd.
2.15 FABRICATING REINFORCEMENT

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."
2.16 CONCRETE MIXING
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A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M
and furnish batch ticket information.
1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 1-1/2 

hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery time to 
60 minutes.

B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according to ASTM C 
1602. Mix concrete materials in appropriate drum-type batch machine mixer.
1. For mixer capacity of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but not more 

than 5 minutes after ingredients are in mixer, before any part of batch is released.
2. For mixer capacity larger than 1 cu. yd., increase mixing time by 15 seconds for each additional 1 

cu. yd.
3. Provide batch ticket for each batch discharged and used in the Work, indicating Project 

identification name and number, date, mixture type, mixture time, quantity, and amount of water 
added. Record approximate location of final deposit in structure.

PART 3 EXECUTION
3.1 FORMWORK

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, lateral, 
static, and dynamic loads, and construction loads that might be applied, until structure can support 
such loads.

B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and 
position indicated, within tolerance limits of ACI 117.

C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows:
1. Class A, 1/8 inch for smooth-formed finished surfaces.
2. Class B, 1/4 inch for rough-formed finished surfaces.

D. Construct forms tight enough to prevent loss of concrete mortar.
E. Fabricate forms for easy removal without hammering or prying against concrete surfaces. Provide 

crush or wrecking plates where stripping may damage cast concrete surfaces. Provide top forms for 
inclined surfaces steeper than 1.5 horizontal to 1 vertical.
1. Install keyways, reglets, recesses, and the like, for easy removal.
2. Do not use rust-stained steel form-facing material.

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required elevations 
and slopes in finished concrete surfaces. Provide and secure units to support screed strips; use 
strike-off templates or compacting-type screeds.

G. Provide temporary openings for cleanouts and inspection ports where interior area of formwork is 
inaccessible. Close openings with panels tightly fitted to forms and securely braced to prevent loss of 
concrete mortar. Locate temporary openings in forms at inconspicuous locations.

H. Chamfer exterior corners and edges of permanently exposed concrete.
I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads 

required in the Work. Determine sizes and locations from trades providing such items.
J. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and other 

debris just before placing concrete.
K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and 

maintain proper alignment.
L. Coat contact surfaces of forms with form-release agent, according to manufacturer's written 

instructions, before placing reinforcement.
3.2 EMBEDDED ITEMS

A. Place and secure anchorage devices and other embedded items required for adjoining work that is 
attached to or supported by cast-in-place concrete. Use setting drawings, templates, diagrams, 
instructions, and directions furnished with items to be embedded.
1. Install anchor rods, accurately located, to elevations required and complying with tolerances in 

Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and Bridges."
2. Install reglets to receive waterproofing and to receive through-wall flashings in outer face of 

concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and other 
conditions.
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3. Install dovetail anchor slots in concrete structures as indicated.
3.3 REMOVING AND REUSING FORMS

A. General: Formwork for sides of beams, walls, columns, and similar parts of the Work that does not 
support weight of concrete may be removed after cumulatively curing at not less than 50 deg F for
24 hours after placing concrete. Concrete has to be hard enough to not be damaged by form-
removal operations and curing and protection operations need to be maintained.
1. Leave formwork for beam soffits, joists, slabs, and other structural elements that supports weight 

of concrete in place until concrete has achieved its 28-day design compressive strength.
2. Remove forms only if shores have been arranged to permit removal of forms without loosening or 

disturbing shores.
B. Clean and repair surfaces of forms to be reused in the Work. Split, frayed, delaminated, or otherwise 

damaged form-facing material will not be acceptable for exposed surfaces. Apply new form-release 
agent.

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints. Align 
and secure joints to avoid offsets. Do not use patched forms for exposed concrete surfaces unless 
approved by Engineer.

3.4 SHORES AND RESHORES
A. Comply with ACI 318 and ACI 301 for design, installation, and removal of shoring and reshoring.

1. Do not remove shoring or reshoring until measurement of slab tolerances is complete.
B. Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate and provide 

adequate reshoring to support construction without excessive stress or deflection.
3.5 STEEL REINFORCEMENT

A. General: Bar bending details and placing drawings shall conform to the "Manual of Standard Practice 
for Detailing Reinforced Concrete Structures" ACI 315 and with CRSI's "Manual of Standard Practice" 
for placing reinforcement.

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that would 
reduce bond to concrete.

C. Accurately position, support, and secure reinforcement against displacement. Locate and support 
reinforcement with bar supports to maintain minimum concrete cover. Do not tack weld crossing 
reinforcing bars.

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to minimize 

sagging. Lap edges and ends of adjoining sheets at least one mesh spacing. Offset laps of adjoining 
sheet widths to prevent continuous laps in either direction. Lace overlaps with wire.Steel in walls, 
unless otherwise shown, shall be continuous through the length of the various members.

G. Wire mesh reinforcements in slabs shall be continuous, shall have joints lapped at least one full 
square + 2”, and shall be supported as specified.

H. Welding of reinforcing bars is prohibited unless noted otherwise. When welding is approved, welding 
shall be in accordance with AWS D1.4 “Welding Reinforcing Steel”.

I. Provide corner bars of the same size and spacing as adjacent reinforcing.
J. Openings in walls or structural slabs shall be reinforced with minimum 2-#5 bars on all sides or as 

indicated in details. Extend reinforcing minimum 24” beyond the opening or as indicated.
K. All reinforcing bars are to be made continuous or lapped minimum 48 bar diameters or as indicated on 

drawings.
L. Dowel Bar Substitution: Contractor has the option to replace any or all dowels indicated on the 

drawings with a dowel bar substitution. Dowel bar substitution shall be of a size to match size of 
dowels indicated for strength. Inserts shall be secured to the forms in a manner recommended by the 
manufacturer. Bolts shall be provided with wire fabricated type to provide bolt clearance.

M. Epoxy Adhesive Set Dowel Bars:
1. Install in accordance with adhesive manufacture recommendations.
2. Drill hole 1/8” larger than the bar outer diameter to a depth 1/2” deeper than the minimum design 

embedment.
3. Clean the hole completely with brush and air blast removing all debris.
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4. Fill hole half full with properly mixed adhesive.
5. Insert the bar while rotating it two full revolutions to completely distribute epoxy throughout the 

annular space.
6. Agitate the bars to remove all air voids to full depth embedment penetration.

3.6 JOINTS
A. General: Construct joints true to line with faces perpendicular to surface plane of concrete.
B. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations 

indicated or as approved by Engineer.
1. Place joints perpendicular to main reinforcement. Continue reinforcement across construction 

joints unless otherwise indicated. Do not continue reinforcement through sides of strip 
placements of floors and slabs.

2. Form keyed joints as indicated. Embed keys at least 1 1/2 inches into concrete.
3. Locate joints for beams, slabs, joists, and girders in the middle third of spans. Offset joints in 

girders a minimum distance of twice the beam width from a beam-girder intersection.
4. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and girders 

and at the top of footings or floor slabs.
5. Space vertical joints in walls as indicated. Locate joints beside piers integral with walls, near 

corners, and in concealed locations where possible.
6. Use a bonding agent at locations where fresh concrete is placed against hardened or partially 

hardened concrete surfaces.
7. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened or 

partially hardened concrete surfaces.
C. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning concrete 

into areas as indicated. Construct contraction joints for a depth equal to at least one-fourth of 
concrete thickness as follows:
1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing each edge 

of joint to a radius of 1/8 inch. Repeat grooving of contraction joints after applying surface 
finishes. Eliminate groover tool marks on concrete surfaces.

2. Sawed Joints: Form contraction joints with power saws equipped with shatterproof abrasive or 
diamond-rimmed blades. Cut 1/8 inch wide joints into concrete when cutting action will not tear, 
abrade, or otherwise damage surface and before concrete develops random contraction cracks.

3. Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at slab 
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, 
and other locations, as indicated.Extend joint-filler strips full width and depth of joint, 
terminating flush with finished concrete surface unless otherwise indicated.

4. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below finished 
concrete surface where joint sealants, specified in Division 07 Section "Joint Sealants," are 
indicated.

5. Install joint-filler strips in lengths as long as practicable. Where more than one length is required, 
lace or clip sections together.

D. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate or 
asphalt coat one-half of dowel length to prevent concrete bonding to one side of joint.

3.7 WATERSTOPS
A. Flexible Waterstops: Install in construction joints and at other joints indicated to form a continuous 

diaphragm. Install in longest lengths practicable. Support and protect exposed waterstops during 
progress of the Work. Field fabricate joints in waterstops according to manufacturer's written 
instructions.

B. To properly secure waterstops in wall joints before concrete is placed, drill holes in waterstops 
approximately 1 inch from each edge or between the outermost ribs at each edge and center the 
waterstop in the joint. Tie both edges of the waterstop and fasten to reinforcing steel with black 
annealed steel tie wire as specified for tying reinforcing steel and secure in place so that the waterstop 
will be perpendicular to the joint and remain in the required position during concrete placement. The 
spacing of the waterstop ties shall match the spacing of the adjacent reinforcing, but need not be 
spaced closer than 12 inches on center.

C. Self-Expanding Strip Waterstops: Install in construction joints and at other locations indicated, 
according to manufacturer's written instructions, adhesive bonding, mechanically fastening, and firmly 
pressing into place. Install in longest lengths practicable.
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D. Horizontal PVC waterstops in slabs shall have the edge of the waterstop lifted while placing concrete 
below the waterstop. Then the waterstop shall be manually forced against and into the placed concrete 
and covered with fresh concrete, to ensure adequate encasement of the waterstop in concrete.

E. Waterstops shall be installed so that half of the width will be embedded on each side of the joint. Care 
shall be exercised to ensure that the waterstop is completely embedded in void-free concrete.

3.8 INSTALLATION OF JOINT SEALANTS
A. Immediately before installing the joint sealant, clean the joint cavity by sandblasting or power wire 

brushing. Install bond breaker tape per manufacturer's instructions.
B. After the joints have been prepared as described above, apply the joint sealant. Apply the primer, if 

required, and joint sealant only with the equipment and methods recommended by the joint sealant 
manufacturer.

C. Application criteria for the sealant materials, such as temperature and moisture requirements and 
primer cure time, shall be in accordance with the recommendations of the sealant manufacturer.

D. Apply masking tape along the edges of the exposed surface of the exposed joints. Trowel the joints 
smooth with a tuck pointing tool wiped with a solvent recommended by the sealant manufacturer.

E. After the sealant has been applied, remove the masking tape and any sealant spillage.
F. Installation of Premolded Joint Filler: Install in joint accurately as shown. Attach to concrete with a 

bonding agent recommended by the joint sealant and joint filler manufacturer for compatibility.
3.9 CONCRETE PLACEMENT

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is 
complete and that required inspections have been performed.

B. Do not add water to concrete during delivery, at Project site, or during placement unless such quantity 
of water is intentionally withheld for later addition at project site. Such addition, in no case should result 
in altering of the specified water to cementitious material ratio. Indicate the amount of mixing water  
that is withheld for later addition at the project site on the batch tickets. Provide such batch tickets to 
the concrete inspector for review and record.

C. Before test sampling and placing concrete, water may be added at Project site, subject to limitations of 
ACI 301.
1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.

D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 
concrete will be placed on concrete that has hardened enough to cause seams or planes of weakness. 
If a section cannot be placed continuously, provide construction joints as indicated. Deposit concrete 
to avoid segregation.
1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures and in a 

manner to avoid inclined construction joints.
2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.
3. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators vertically at 

uniformly spaced locations to rapidly penetrate placed layer and at least 6 inches into preceding 
layer. Do not insert vibrators into lower layers of concrete that have begun to lose plasticity. At 
each insertion, limit duration of vibration to time necessary to consolidate concrete and complete 
embedment of reinforcement and other embedded items without causing mixture constituents to 
segregate.

E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of 
construction joints, until placement of a panel or section is complete.
1. Consolidate concrete during placement operations so concrete is thoroughly worked around 

reinforcement and other embedded items and into corners.
2. Maintain reinforcement in position on chairs during concrete placement.
3. Screed slab surfaces with a straightedge and strike off to correct elevations.
4. Slope surfaces uniformly to drains where required.
5. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface 

plane, before excess bleedwater appears on the surface. Do not further disturb slab surfaces 
before starting finishing operations.

F. Placement in Wall Forms: Concrete shall not be dropped through reinforcement steel or into any 
deep form, whether reinforcement is present or not, causing separation of the coarse aggregate from 
the mortar on account of repeatedly hitting rods or the sides of the form as it falls, nor shall concrete 
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be placed in any form in such a manner as to leave accumulation of mortar on the form surfaces 
above the placed concrete. In such cases, some means such as the use of hoppers and, if 
necessary, vertical ducts of canvas, rubber, or metal shall be used for placing concrete in the forms in 
a manner that it may reach the place of final deposit without separation. In no case shall the free fall 
of concrete exceed 4 feet before the ends of ducts, chutes, or buggies. Concrete shall be uniformly 
distributed during the process of depositing and in no case after depositing shall any portion be 
displaced in the forms more than 6 feet in horizontal direction. Concrete in forms shall be deposited in 
uniform horizontal layers not deeper than 2 feet; and care shall be taken to avoid inclined layers or 
inclined construction joints except where such are required for sloping members. Each layer shall be 
placed while the previous layer is still soft. The rate of placing concrete in forms shall not exceed 5 
feet of vertical rise per hour.

G. Conveyor Belts and Chutes: All ends of chutes, hopper gates, and all other points of concrete 
discharge throughout the Contractor's conveying, hoisting and placing system shall be so designed 
and arranged that concrete passing from them will not fall separated into whatever receptacle 
immediately receives it. Conveyor belts, if used, shall be of a type acceptable to the Engineer. Chutes 
longer than 50 feet will not be permitted. Minimum slopes of chutes shall be such that concrete of the 
specified consistency will readily flow in them. If a conveyor belt is used, it shall be wiped clean by a 
device operated in such a manner that none of the mortar adhering to the belt will be wasted. All 
conveyor belts and chutes shall be covered. Sufficient illumination shall be provided in the interior of all 
forms so that the concrete at the places of deposit is visible from the deck or runway.

H. Placement in Slabs: Concrete placed in sloping slabs shall proceed uniformly from the bottom of the 
slab to the top, for the full width of the pour. As the work progresses, the concrete shall be vibrated 
and carefully worked around the slab reinforcement, and the surface of the slab shall be screeded in 
an upslope direction

I. Temperature of Concrete: Concrete temperature shall conform to the applicable requirements of ACI 
305R - Hot Weather Concreting, and ACI 306R - Cold Weather Concreting, unless otherwise modified 
herein. The temperature of concrete when it is being placed shall be not more than 90° F. Concrete 
ingredients shall not be heated to a temperature higher than that necessary to keep the temperature of 
the mixed concrete, as placed, from falling below the specified minimum temperature. If concrete is 
placed when the weather is such that the temperature of the concrete would exceed 90° F, the 
Contractor shall employ effective means, such as precooling of aggregates and mixing water using ice 
or placing at night, as necessary to maintain the temperature of the concrete, as it is placed, below 90°
F. The Contractor shall be entitled to no additional compensation on the account of the foregoing 
requirements. See subsections 3.4 and 3.5 for additional requirements.

J. Concrete shall be handled from the mixer to the place of final deposit as rapidly as practicable by 
methods, which will prevent segregation or loss of ingredients and in a manner that the required quality 
of the concrete is maintained. No concrete shall be placed more than 1½ hours after mixing of that 
particular batch has commenced.

K. Pumping Equipment: Pumping equipment and procedures, if used, shall conform to the 
recommendations contained in the report of ACI Committee 304 on Placing Concrete by Pumping 
Methods, ACI 304.2R. The specified slump shall be measured at the point of discharge. The loss of 
slump in pumping shall not exceed 1 inch with or without a superplastizer. The slump loss shall be 
determined by tests made at each end of the pumping system. If tests indicate a loss greater than 1 
inch, the contractor shall modify the pumping system as required to reduce the slump loss.

L. The order of placing concrete in all parts of the work shall be acceptable to the Engineer. In order to 
minimize the effects of shrinkage, placement shall be scheduled so that one end of each unit is free, 
except at corner closures. The placing of units shall be done by placing alternate units in a manner 
such that each unit placed shall have cured at least 7 days before the contiguous unit or units are 
placed, except that the corner sections of vertical walls shall not be placed until the 2 adjacent wall 
panels have cured at least 14 days.

M. The surface of the concrete shall be level whenever a run of concrete is stopped. To insure a level, 
straight joint on the exposed surface of walls, a wood strip at least 3/4 inch thick shall be tacked to the 
forms on these surfaces. The concrete shall be carried about 1/2 of an inch above the underside of the 
strip. About one hour after the concrete is placed, the strip shall be removed and any irregularities in 
the edge formed by the strip shall be leveled with a trowel and all laitance shall be removed.

N. As concrete is placed in the forms or in excavations, it shall be thoroughly settled and compacted, 
throughout the entire depth of the layer which is being consolidated, into a dense, homogeneous 
mass, filling all corners and angles, thoroughly embedding the reinforcement, eliminating rock pockets, 
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and bringing only a slight excess of water to the exposed surface of concrete during placement. 
Vibrators shall be high-speed power vibrators (8,000 to 10,000 rpm) of an immersion type in sufficient 
number and with (at least one) standby units as required.

O. Care shall be used in placing concrete around waterstops. The concrete shall be carefully worked by 
rodding and vibrating to make sure that all air and rock pockets have been eliminated. Where 
waterstops are placed horizontally, the concrete shall be worked under the waterstops by hand, 
making sure that all air and rock pockets have been eliminated. Concrete surrounding the waterstops 
shall be given additional vibration, over and above that used for adjacent concrete placement to 
assure complete embedment of the waterstops in the concrete.

P. Concrete in walls shall be internally vibrated and at the same time stirred, or worked with suitable 
appliances, tamping bars, shovels, or forked tools until it completely fills the forms or excavations and 
closes snugly against all surfaces, eliminating all air or stone pockets which may cause 
honeycombing, pitting or planes of weakness. Subsequent layers of concrete shall not be placed until 
the layers previously placed have been worked thoroughly as specified. Vibrators shall be provided in 
sufficient numbers, with standby units as required, to accomplish the results herein specified within 15 
minutes after concrete of the prescribed consistence is placed in the forms. The vibrating head shall 
be kept from contact with the surfaces of the forms. Overvibrating and use of vibrators to transport 
concrete within forms shall not be allowed. Vibrators shall be inserted and withdrawn at many points, 
approximately 18 inches apart. At each insertion, the duration shall be sufficient to consolidate the 
concrete, but not sufficient to cause segregation, generally from 5 to 15 sec. duration.

Q. Backfill placed against walls and grade beams shall be done evenly on both sides. Do not place 
backfill against walls until the concrete has attained a compressive strength equal to the specified 
28-day compressive strength. Backfill against basement foundation walls shall not be placed until 
ground level floor and lower level slabs that brace this wall are in place and cured unless the wall is 
properly braced with temporary bracing. All bracing, if used, shall be responsibility of the contractor.
Submit all calculations and details to the structural engineer for record. Backfill placed directly adjacent 
to basement and retaining walls shall be compacted clean free draining granular material. For a 
minimum of 2’-6” from face of wall. Provide a 1’-6” deep cap of compacted approved impervious 
cohesive material at top of granular backfill. All backfill shall be compacted using hand operated 
equipment; no heavy equipment shall be allowed within 5’-0” of any wall.

R. No aluminum of any type shall be allowed in concrete work unless coated to prevent 
aluminum-concrete reaction.

S. Cross reference structural and Engineerural drawings for inserts, anchor bolts, notches, ledges, lugs, 
etc. required on beams. Width and depth of beams given are overall out-to-out dimensions of 
concrete.

T. All field bending of reinforcing shall be done cold. Heating of bars will not be permitted.
U. Maximum O.D. of embedded conduit shall be no larger than 1/3 slab thickness. No conduit shall be 

placed above the welded wire fabric in slabs- on-grade or concrete fill placed onto composite metal 
deck. Do not place pipes, ducts, reglets or chases in structural concrete or composite floor systems 
without approval of the structural engineer through the Engineer.

V. Provide vertical construction joints in concrete walls that have their outside surface exposed to view at 
a maximum uniform spacing not to exceed 30'-0". Coordinate joint locations with Engineerural 
drawings. Do not cast unexposed walls or grade beams in lengths over 60'-0". Wait 48 hours between 
adjacent pours. Provide waterstops at all vertical construction joints in walls.

W. Construction joints in floors shall be located within the middle third of spans of slabs, beams, and 
girders. Joints in girders shall be offset a minimum distance of two times the width of intersecting 
beams. Provide waterstops at all construction joints in basin top and bottom concrete slab and beam 
framing.

X. No footing shall be placed onto or against sub-grades containing free water, frost, or ice.
Y. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from physical 

damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
1. When average high and low temperature is expected to fall below 40 deg F for three successive 

days, maintain delivered concrete mixture temperature within the temperature range required by 
ACI 301.

2. Do not use frozen materials or materials containing ice or snow. Do not place concrete on frozen 
subgrade or on subgrade containing frozen materials.

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical 
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accelerators unless otherwise specified and approved in mixture designs.
Z. Hot-Weather Placement: Comply with ACI 301 and as follows:

1. Maintain concrete temperature below 90 deg F at time of placement. Chilled mixing water or 
chopped ice may be used to control temperature, provided water equivalent of ice is calculated to 
total amount of mixing water. Using liquid nitrogen to cool concrete is Contractor's option.

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep subgrade 
uniformly moist without standing water, soft spots, or dry areas.

3.10 CONCRETE SLAB ON GRADE CONSTRUCTION
A. All unacceptable fill and top soil shall be removed from below all proposed slabs-on-grade and the 

exposed natural soil shall be proof rolled and the compaction verified by a qualified independent soils 
testing firm prior to placing fill. Areas exhibiting weakness shall be removed and replaced by 
acceptable compacted fill.

B. A minimum 4" of compacted granular fill shall be placed under all slabs-on-grade. All fill required to 
attain final sub-grade for slabs and walls shall be an acceptable material placed and compacted as 
directed by the project soils consultant report recommendations.

C. A vapor barrier with minimum 10 mil thickness shall be placed under all interior slab-on-grade or below 
granular fill for floors to receive floor covering as indicated on Engineerural drawings. Lap and seal all 
edges. No vapor barrier required for slab on grades without floor coverings unless noted otherwise.

D. Pitch slabs to drains and provide depressions, where shown on the process or structural or 
Engineerural drawings, without reducing the thickness of slab indicated. See details for additional 
reinforcing for slabs on grade depressions greater than 1".

E. Provide slab-on-grade construction joints around each column, against grade beams, interior walls, 
and between columns and walls. Provide slab joints to form areas not to exceed 15' in length in each 
direction. See typical details. Submit detailed drawings showing locations of all construction joints.

3.11 FINISHING FORMED SURFACES
A. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes and 

defects repaired and patched. Remove fins and other projections that exceed specified limits on 
formed-surface irregularities.
1. Apply to concrete surfaces not exposed to public view

B. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in an 
orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and defects. 
Remove fins and other projections that exceed specified limits on formed-surface irregularities.
1. Apply to concrete surfaces exposed to public view

C. Rubbed Finish: Apply the following to smooth-formed finished as-cast concrete for basin and tank 
walls that are exposed to view and where indicated:
1. Smooth-Rubbed Finish: Not later than one day after form removal, moisten concrete surfaces 

and rub with carborundum brick or another abrasive until producing a uniform color and texture. 
Do not apply cement grout other than that created by the rubbing process.

2. Grout-Cleaned Finish: Wet concrete surfaces and apply grout of a consistency of thick paint to 
coat surfaces and fill small holes. Mix one part portland cement to one and one-half parts fine 
sand with a 1:1 mixture of bonding admixture and water. Add white portland cement in amounts 
determined by trial patches so color of dry grout will match adjacent surfaces. Scrub grout into 
voids and remove excess grout. When grout whitens, rub surface with clean burlap and keep 
surface damp by fog spray for at least 36 hours.

3. Cork-Floated Finish: Wet concrete surfaces and apply a stiff grout. Mix one part portland cement 
and one part fine sand with a 1:1 mixture of bonding agent and water. Add white portland cement 
in amounts determined by trial patches so color of dry grout will match adjacent surfaces. 
Compress grout into voids by grinding surface. In a swirling motion, finish surface with a cork 
float.

D. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces 
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed 
surfaces. Continue final surface treatment of formed surfaces uniformly across adjacent unformed 
surfaces unless otherwise indicated.

3.12 FINISHING FLOORS AND SLABS
A. General: Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing 
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operations for concrete surfaces. Do not wet concrete surfaces.
B. Scratch Finish: While still plastic, texture concrete surface that has been screeded and bull-floated or 

darbied. Use stiff brushes, brooms, or rakes to produce a profile amplitude of 1/4 inch in one direction.
1. Apply scratch finish to surfaces indicated.

C. Float Finish: Consolidate surface with power-driven floats or by hand floating if area is small or 
inaccessible to power driven floats. Restraighten, cut down high spots, and fill low spots. Repeat float 
passes and restraightening until surface is left with a uniform, smooth, granular texture.
1. Apply float finish to surfaces indicated.

D. Trowel Finish: After applying float finish, apply first troweling and consolidate concrete by hand 
or power-driven trowel. Continue troweling passes and restraighten until surface is free of 
trowel marksand uniform in texture and appearance. Grind smooth any surface defects that 
would telegraph through applied coatings or floor coverings.
1. Apply a trowel finish to surfaces indicated.
2. Finish surfaces to the following tolerances, according to ASTM E 1155, for a randomly trafficked 

floor surface:
a. Specified overall values of flatness, F(F) 25; and of levelness, F(L) 20; with minimum local 

values of flatness, F(F) 17; and of levelness, F(L) 15.
b. Specified overall values of flatness, F(F) 35; and of levelness, F(L) 25; with minimum local 

values of flatness, F(F) 24; and of levelness, F(L) 17; for slabs-on-grade.
c. Specified overall values of flatness, F(F) 30; and of levelness, F(L) 20; with minimum local 

values of flatness, F(F) 24; and of levelness, F(L) 15; for suspended slabs.
d. Specified overall values of flatness, F(F) 45; and of levelness, F(L) 35; with minimum local 

values of flatness, F(F) 30; and of levelness, F(L) 24.
3. Finish and measure surface so gap at any point between concrete surface and an unleveled, 

freestanding, 10 ft. long straightedge resting on two high spots and placed anywhere on the 
surface does not exceed 1/4 inch.

E. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and elsewhere as 
indicated.
1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-bristle 

broom perpendicular to main traffic route. Coordinate required final finish with Engineer before 
application.

3.13 MISCELLANEOUS CONCRETE ITEMS
A. Filling In: Fill in holes and openings left in concrete structures after work of other trades is in place 

unless otherwise indicated. Mix, place, and cure concrete, as specified, to blend with in-place 
construction. Provide other miscellaneous concrete filling indicated or required to complete the Work.

B. Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is still green and by 
steel-troweling surfaces to a hard, dense finish with corners, intersections, and terminations slightly 
rounded.

C. Equipment Bases and Foundations: Provide machine and equipment bases and foundations as shown 
on Drawings. Set anchor bolts for machines and equipment at correct elevations, complying with 
diagrams or templates from manufacturer furnishing machines and equipment.

D. Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and associated items. Cast-in 
inserts and accessories as shown on Drawings. Screed, tamp, and trowel finish concrete surfaces.

3.14 CONCRETE PROTECTING AND CURING
A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 

temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather 
protection during curing.

B. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or windy 
conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations. 
Apply according to manufacturer's written instructions after placing, screeding, and bull floating or 
darbying concrete, but before float finishing.

C. Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported slabs, 
and other similar surfaces. If forms remain during curing period, moist cure after loosening forms. If 
removing forms before end of curing period, continue curing for the remainder of the curing period.

D. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed surfaces, 
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including floors and slabs, concrete floor toppings, and other surfaces.
E. All concrete in liquid containing structures shall be water cured.
F. Cure concrete according to ACI 308.1, by one or a combination of the following methods:

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the following 
materials:
a. Water.
b. Continuous water-fog spray.
c. Absorptive cover, water saturated, and kept continuously wet. Cover concrete surfaces and 

edges with 12-inch lap over adjacent absorptive covers.
2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover for 

curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 
inches, and sealed by waterproof tape or adhesive. Cure for not less than seven days. 
Immediately repair any holes or tears during curing period using cover material and waterproof 
tape.
a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive floor 

coverings.
b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive 

penetrating liquid floor treatments.
c. Cure concrete surfaces to receive floor coverings with either a moisture-retaining cover or a 

curing compound that the manufacturer certifies will not interfere with bonding of floor 
covering used on Project.

3. Curing Compound: Apply uniformly in continuous operation by power spray or roller according to 
manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three hours 
after initial application. Maintain continuity of coating and repair damage during curing period.
a. Removal: After curing period has elapsed, remove curing compound without damaging 

concrete surfaces by method recommended by curing compound manufacturer <<None - 
N/A; or unless manufacturer certifies curing compound will not interfere with bonding 
of floor covering used on Project>>.

4. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a continuous 
operation by power spray or roller according to manufacturer's written instructions. Recoat areas 
subjected to heavy rainfall within three hours after initial application. Repeat process 24 hours 
later and apply a second coat. Maintain continuity of coating and repair damage during curing 
period.

3.15 LIQUID FLOOR TREATMENTS
A. Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid floor treatment 

according to manufacturer's written instructions.
1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and complete 

surface repairs.
2. Do not apply to concrete that is less than <<three; seven; 14; or 28>> days' old.
3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet; and repeat 

brooming or scrubbing. Rinse with water; remove excess material until surface is dry. Apply a 
second coat in a similar manner if surface is rough or porous.

B. Polished Concrete Floor Treatment: Apply polished concrete finish system to cured and prepared 
slabs to match accepted mockup.
1. Machine grind floor surfaces to receive polished finishes level and smooth<<None - N/A; or and 

to depth required to reveal aggregate to match approved mockup>>.
2. Apply penetrating liquid floor treatment for polished concrete in polishing sequence and according 

to manufacturer's written instructions, allowing recommended drying time between successive 
coats.

3. Continue polishing with progressively finer grit diamond polishing pads to gloss level to match 
approved mockup.

4. Control and dispose of waste products produced by grinding and polishing operations.
5. Neutralize and clean polished floor surfaces.

C. Sealing Coat: Uniformly apply a continuous sealing coat of curing and sealing compound to hardened 
concrete by power spray or roller according to manufacturer's written instructions.

D. When called for in Finish Schedule or on plans, apply first coat of clear concrete floor sealer after final 
troweling. Surface is damp, but not wet, and can no longer be marred by workman spray sealer at rate 
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of 300 sq. ft. per gallon. After all trades have completed work, mop-clean floor with TSP solution to 
remove oil, grease, and dirt, rinse, allow to dry, then cover with second spray coat of sealer at rate of 
400 sq. ft. per gallon. Do not allow puddles to occur in either coat.

3.16 JOINT FILLING
A. Prepare, clean, and install joint filler according to manufacturer's written instructions.

1. Defer joint filling until concrete has aged at least one month. Do not fill joints until construction 
traffic has permanently ceased.

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces of 
joint clean and dry.

C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed joints.
Overfill joint and trim joint filler flush with top of joint after hardening.

3.17 CONCRETE SURFACE REPAIRS
A. Defective Concrete: Repair and patch defective areas when approved by Engineer. Remove and 

replace concrete that cannot be repaired and patched to Engineer's approval.
B. Patching Mortar: Mix dry-pack patching mortar, consisting of one part portland cement to two and 

one-half parts fine aggregate passing a No. 16 sieve, using only enough water for handling and 
placing.

C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks, spalls, air 
bubbles, honeycombs, rock pockets, fins and other projections on the surface, and stains and other 
discolorations that cannot be removed by cleaning.
1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1/2 

inch in any dimension to solid concrete. Limit cut depth to 3/4 inch. Make edges of cuts 
perpendicular to concrete surface. Clean, dampen with water, and brush-coat holes and voids 
with bonding agent. Fill and compact with patching mortar before bonding agent has dried. Fill 
form-tie voids with patching mortar or cone plugs secured in place with bonding agent.

2. Repair defects on surfaces exposed to view by blending white portland cement and standard 
portland cement so that, when dry, patching mortar will match surrounding color. Patch a test 
area at inconspicuous locations to verify mixture and color match before proceeding with 
patching. Compact mortar in place and strike off slightly higher than surrounding surface.

3. Repair defects on concealed formed surfaces that affect concrete's durability and structural 
performance as determined by Engineer.

D. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for finish and verify 
surface tolerances specified for each surface. Correct low and high areas. Test surfaces sloped to 
drain for trueness of slope and smoothness; use a sloped template.
1. Repair finished surfaces containing defects. Surface defects include spalls, popouts, 

honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that penetrate to 
reinforcement or completely through unreinforced sections regardless of width, and other 
objectionable conditions.

2. After concrete has cured at least 14 days, correct high areas by grinding.
3. Correct localized low areas during or immediately after completing surface finishing operations by 

cutting out low areas and replacing with patching mortar. Finish repaired areas to blend into 
adjacent concrete.

4. Correct other low areas scheduled to receive floor coverings with a repair underlayment. Prepare, 
mix, and apply repair underlayment and primer according to manufacturer's written instructions to 
produce a smooth, uniform, plane, and level surface. Feather edges to match adjacent floor 
elevations.

5. Correct other low areas scheduled to remain exposed with a repair topping. Cut out low areas to 
ensure a minimum repair topping depth of 1/4 inch to match adjacent floor elevations. Prepare, 
mix, and apply repair topping and primer according to manufacturer's written instructions to 
produce a smooth, uniform, plane, and level surface.

6. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, by 
cutting out and replacing with fresh concrete. Remove defective areas with clean, square cuts 
and expose steel reinforcement with at least a 3/4-inch clearance all around. Dampen concrete 
surfaces in contact with patching concrete and apply bonding agent. Mix patching concrete of 
same materials and mixture as original concrete except without coarse aggregate. Place, 
compact, and finish to blend with adjacent finished concrete. Cure in same manner as adjacent 
concrete.
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7. Repair random cracks and single holes 1 inch or less in diameter with patching mortar. Groove 
top of cracks and cut out holes to sound concrete and clean off dust, dirt, and loose particles. 
Dampen cleaned concrete surfaces and apply bonding agent. Place patching mortar before 
bonding agent has dried. Compact patching mortar and finish to match adjacent concrete. Keep 
patched area continuously moist for at least 72 hours.

E. Perform structural repairs of concrete, subject to Engineer's approval, using epoxy adhesive and 
patching mortar.

F. Repair materials and installation not specified above may be used, subject to Engineer's approval.
G. Repair of concrete not passing leakage test: After the structure has been tested for leaks, repair 

leaking concrete cracks by cutting out a square edged and uniformly aligned joint 3/8 inch wide by 3/4 
inch deep, preparing exposed surfaces of the joint, priming the joint, and apply low viscosity 
polyurethane joint sealant in accordance with Manufacturer. The Contractor may submit alternate 
methods of crack repair for review by the Engineer.

H. Testing and Inspecting: Owner will engage a special inspector and qualified testing and 
inspecting agency to perform field tests and inspections and prepare test reports.

I. Testing and Inspecting: Engage a qualified testing and inspecting agency to perform tests and 
inspections and to submit reports.

J. Inspections:
1. Steel reinforcement placement.
2. Steel reinforcement welding.
3. Headed bolts and studs.
4. Verification of use of required design mixture.
5. Concrete placement, including conveying and depositing.
6. Curing procedures and maintenance of curing temperature.
7. Verification of concrete strength before removal of shores and forms from beams and slabs.

K. Concrete Tests: Testing of composite samples of fresh concrete obtained according to ASTM C 172 
shall be performed according to the following requirements:
1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete mixture 

exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50 cu. yd. or 
fraction thereof.

2. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. or fraction thereof 
of each concrete mixture placed each day.
a. When frequency of testing will provide fewer than five compressive-strength tests for each 

concrete mixture, testing shall be conducted from at least five randomly selected batches or 
from each batch if fewer than five are used.

3. Slump: ASTM C 143; one test at point of placement for each composite sample, but not less than 
one test for each day's pour of each concrete mixture. Perform additional tests when concrete 
consistency appears to change.

4. Air Content: ASTM C 231, pressure method, for normal-weight concrete; one test for each 
composite sample, but not less than one test for each day's pour of each concrete mixture.

5. Concrete Temperature: ASTM C 1064; one test hourly when air temperature is 40 deg F and 
below and when 80 deg F and above, and one test for each composite sample.

6. Unit Weight: ASTM C 138, fresh unit weight of structural lightweight concrete; one test for each 
composite sample, but not less than one test for each day's pour of each concrete mixture.

7. Compression Test Specimens: ASTM C 31.
a. Cast and laboratory cure two sets of two and one set of one standard cylinder specimens for 

each composite sample.
b. Cast and field cure two sets of two standard cylinder specimens for each composite 

sample.
8. Compressive-Strength Tests: ASTM C 39; test one set of two laboratory-cured specimens at 7 

days and one set of two specimens at 28 days. Hold one set of one specimen for future testing if 
the two tests mentioned above do not meet strength requirements.
a. Test one set of two field-cured specimens at 7 days and one set of two specimens at 28 

days.
b. A compressive-strength test shall be the average compressive strength from a set of two 

specimens obtained from same composite sample and tested at age indicated.
9. When strength of field-cured cylinders is less than 85 percent of companion laboratory-cured 
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cylinders, Contractor shall evaluate operations and provide corrective procedures for protecting 
and curing in-place concrete.

10. Strength of each concrete mixture will be satisfactory if every average of any three consecutive 
compressive-strength tests equals or exceeds specified compressive strength and no 
compressive-strength test value falls below specified compressive strength by more than 500 psi.

11. Test results shall be reported in writing to Engineer, concrete manufacturer, and Contractor within 
48 hours of testing. Reports of compressive-strength tests shall contain Project identification 
name and number, date of concrete placement, name of concrete testing and inspecting agency, 
location of concrete batch in Work, design compressive strength at 28 days, concrete mixture 
proportions and materials, compressive breaking strength, and type of break for both 7- and
28-day tests.

12. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be 
permitted by Engineer but will not be used as sole basis for approval or rejection of concrete.

13. Additional Tests: Testing and inspecting agency shall make additional tests of concrete when test 
results indicate that slump, air entrainment, compressive strengths, or other requirements have 
not been met, as directed by Engineer. Testing and inspecting agency may conduct tests to
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determine adequacy of concrete by cored cylinders complying with ASTM C 42 or by other 
methods as directed by Engineer.

14. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements.

15. Correct deficiencies in the Work that test reports and inspections indicate do not comply with the 
Contract Documents.

L. Measure floor and slab flatness and levelness according to ASTM E 1155 within 24 hours of finishing.
M. Water-Soluble Chloride Ion: Water-soluble chloride ion testing shall be performed in accordance with 

ASTM C 1218.
N. Drying Shrinkage Test
O. Concrete shrinkage tests shall be performed once for each 1,000 cubic yards of concrete with 

controlled shrinkage that is placed and shall be made on concrete from a batch of concrete from which 
concrete compression test cylinders are made. Shrinkage testing shall be in accordance with ASTM C 
157.

P. A drying shrinkage test shall be conducted on the preliminary trial batch with the maximum 
water-cementitious materials ratio used to qualify each proposed concrete mix design using the
concrete materials, including admixtures, which are proposed for the project. Three test specimens 
shall be prepared for each test. Specimens shall be fabricated, cured, dried, and measured in 
accordance with ASTM C 157.

Q. Drying shrinkage for each specimen shall be computed as the difference between the base length at
(0) zero days drying age and the length after drying at each test age. Results of the shrinkage test 
shall be reported to the nearest 0.001%. If drying shrinkage of any specimen deviates from the 
average for that test age by more than 0.004%, the results for that specimen shall be disregarded.

R. The average drying shrinkage of each set of test specimens cast in the laboratory from a trial batch as 
measured at the 21 days drying age shall not exceed 0.035% for concrete to be used in
liquid-containing structures and 0.045% for concrete to be used in other structures. Drying shrinkage 
tests will not be required for isolated footings, pipe blocking, pipe encasement, and duct banks.

S. At the Contractor’s option, a shrinkage-reducing admixture may be used to comply with the maximum 
shrinkage requirements. Shrinkage reducing admixture shall be Grace Construction Products Eclipse; 
or Degussa Tetraguard AS20, or equal, at a rate of 1 gallon per cubic yard. All concrete admixtures 
shall be from one manufacturer and shall be compatible. Admixture content, batching method, and 
time of introduction to mix shall comply with these specifications and with manufacturer’s 
recommendations.

3.18 PROTECTION OF LIQUID FLOOR TREATMENTS
A. Protect liquid floor treatment from damage and wear during the remainder of construction period. Use 

protective methods and materials, including temporary covering, recommended in writing by liquid floor 
treatments installer.

END OF SECTION
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SECTION 051200 
STRUCTURAL STEEL FRAMING

PART 1 GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:

1. Structural steel.
2. Prefabricated building columns.
3. Grout.

B. Related Sections:
1. Section 014000 "Quality Requirements".
2. Section 055000 "Metal Fabrications".
3. Section 055100 "Metal Stairs, Handrails and Railings."
4. Section 099000.  “Painting and Coating”.

1.3 DEFINITIONS
A. Structural Steel: Elements of structural-steel frame, as classified by AISC 303, "Code of Standard 

Practice for Steel Buildings and Bridges."
B. Seismic-Load-Resisting System: Elements of structural-steel frame designated as "SLRS" or along 

grid lines designated as "SLRS" on Drawings, including columns, beams, and braces and their 
connections.

C. Heavy Sections: Rolled and built-up sections as follows:
1. Shapes included in ASTM A 6/A 6M with flanges thicker than 1 1/2 inches.
2. Welded built-up members with plates thicker than 2 inches.
3. Column base plates thicker than 2 inches.

D. Protected Zone: Structural members or portions of structural members indicated as "Protected Zone" 
on Drawings. Connections of structural and nonstructural elements to protected zones are limited.

E. Demand Critical Welds: Those welds, the failure of which would result in significant degradation of the 
strength and stiffness of the Seismic-Load-Resisting System and which are indicated as "Demand 
Critical" or "Seismic Critical" on Drawings.

1.4 PERFORMANCE REQUIREMENTS
A. Connections: Provide details of simple shear connections required by the Contract Documents to 

be selected or completed by structural-steel fabricator to withstand loads indicated and comply with 
other information and restrictions indicated.
1. Select and complete connections using AISC 360
2. Use LRFD; data are given at factored-load level.

B. Moment Connections: Type FR restrained.
1.5 ACTION SUBMITTALS

A. Product Data: For each type of product indicated.
B. LEED Submittals:

1. Product Data for Credit MR 4: For products having recycled content, documentation indicating 
percentages by weight of postconsumer and preconsumer recycled content. Include statement 
indicating cost for each product having recycled content.
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2. Laboratory Test Reports for Credit IEQ 4: For primers, documentation indicating that products 
comply with the testing and product requirements of the California Department of Health 
Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources 
Using Small-Scale Environmental Chambers."

C. Shop Drawings: Show fabrication of structural-steel components.
1. Include details of cuts, connections, splices, camber, holes, and other pertinent data.
2. Include embedment drawings.
3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, and 

show size, length, and type of each weld. Show backing bars that are to be removed and 
supplemental fillet welds where backing bars are to remain.

4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts. Identify 
pretensioned and slip-critical high-strength bolted connections.

5. Identify members and connections of the seismic-load-resisting system.
6. Indicate locations and dimensions of protected zones.
7. Identify demand critical welds.
8. For structural-steel connections indicated to comply with design loads, include structural analysis 

data.
D. Welding Procedure Specifications (WPSs) and Procedure Qualification Records (PQRs): Provide 

according to AWS D1.1/D1.1M, "Structural Welding Code - Steel," for each welded joint, including 
the following:
1. Power source (constant current or constant voltage).
2. Electrode manufacturer and trade name, for demand critical welds.

1.6 INFORMATIONAL SUBMITTALS
A. Welding certificates.
B. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers, certifying 

that shop primers are compatible with topcoats.
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C. Mill test reports for structural steel, including chemical and physical properties.
D. Product Test Reports: For the following:

1. Bolts, nuts, and washers including mechanical properties and chemical analysis.
2. Direct-tension indicators.
3. Tension-control, high-strength bolt-nut-washer assemblies.
4. Shear stud connectors.
5. Shop primers.
6. Nonshrink grout.

E. Source quality-control reports.
1.7 QUALITY ASSURANCE

A. Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality Certification 
Program and is designated an AISC-Certified Plant, Category STD.

B. Installer Qualifications: A qualified installer who participates in the AISC Quality Certification Program 
and is designated an AISC-Certified Erector, Category ACSE.

C. Shop-Painting Applicators: Qualified according to AISC's Sophisticated Paint Endorsement P1 or 
SSPC-QP 3, "Standard Procedure for Evaluating Qualifications of Shop Painting Applicators."

D. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel."
1. Welders and welding operators performing work on bottom-flange, demand-critical welds shall 

pass the supplemental welder qualification testing, as required by AWS D1.8. FCAW-S and 
FCAW-G shall be considered separate processes for welding personnel qualification.

E. Comply with applicable provisions of the following specifications and documents:
1. AISC 303.
2. AISC 341 and AISC 341s1.
3. AISC 360.
4. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

1.8 DELIVERY, STORAGE, AND HANDLING
A. Store materials to permit easy access for inspection and identification. Keep steel members off ground 

and spaced by using pallets, dunnage, or other supports and spacers. Protect steel members and 
packaged materials from corrosion and deterioration.
1. Do not store materials on structure in a manner that might cause distortion, damage, or overload 

to members or supporting structures. Repair or replace damaged materials or structures as 
directed.

B. Store fasteners in a protected place in sealed containers with manufacturer's labels intact.
1. Fasteners may be repackaged provided Owner's testing and inspecting agency observes 
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repackaging and seals containers.
2. Clean and relubricate bolts and nuts that become dry or rusty before use.
3. Comply with manufacturers' written recommendations for cleaning and lubricating ASTM F 1852 

fasteners and for retesting fasteners after lubrication.
1.9 COORDINATION

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint and 
coating manufacturers' recommendations to ensure that shop primers and topcoats are compatible 
with one another.

B. Coordinate installation of anchorage items to be embedded in or attached to other construction without 
delaying the Work. Provide setting diagrams, sheet metal templates, instructions, and directions for 
installation.

PART 2 PRODUCTS
2.1 STRUCTURAL-STEEL MATERIALS

A. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of preconsumer 
recycled content not less than 25 percent.

B. Recycled Content of Steel Products: Provide products with an average recycled content of steel 
products so postconsumer recycled content plus one-half of preconsumer recycled content is not less 
than the following:
1. W-Shapes: 60 percent.
2. Channels, Angles: M or S-Shapes: 60 percent.
3. Plate and Bar: 25 percent.
4. Cold-Formed Hollow Structural Sections: 25 percent.
5. Steel Pipe: 25 percent.
6. All Other Steel Materials: 25 percent.

C. W-Shapes: ASTM A992.
D. Channels, Angles, M, and S-Shapes, Plate and bars: ASTM A 36.
E. Corrosion-Resisting Structural-Steel Shapes, Plates, and Bars: ASTM A 588, Grade 50.
F. Cold-Formed Hollow Structural Sections: ASTM A 500, Grade B, structural tubing.
G. Corrosion-Resisting Cold-Formed Hollow Structural Sections: ASTM A 847, structural tubing.
H. Steel Pipe: ASTM A 53, Type E or S, Grade B.

1. Weight Class: Standard.
2. Finish: Black except where indicated to be galvanized.

I. Steel Castings: ASTM A 216, Grade WCB with supplementary requirement S11.
J. Steel Forgings: ASTM A 668.
K. Welding Electrodes: Comply with AWS requirements.
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2.2 BOLTS, CONNECTORS, AND ANCHORS
A. High-Strength Bolts, Nuts, and Washers: ASTM A 325, Type 1, heavy-hex steel structural bolts; ASTM 

A 563, Grade C, heavy-hex carbon-steel nuts; and ASTM F 436, Type 1, hardened carbon-steel 
washers; all with plain finish.
1. Direct-Tension Indicators: ASTM F 959, Type 325, compressible-washer type with plain finish.

B. High-Strength Bolts, Nuts, and Washers: ASTM A 490, Type 1, heavy-hex steel structural bolts; ASTM 
A 563, Grade DH, heavy-hex carbon-steel nuts; and ASTM F 436, Type 1, hardened carbon-steel 
washers with plain finish.
1. Direct-Tension Indicators: ASTM F 959, Type 490, compressible-washer type with plain finish.

C. Zinc-Coated High-Strength Bolts, Nuts, and Washers: ASTM A 325, Type 1, heavy-hex steel structural 
bolts; ASTM A 563, Grade DH heavy-hex carbon-steel nuts; and ASTM F 436, Type 1, hardened 
carbon-steel washers.
1. Finish: Hot-dip zinc coating.
2. Direct-Tension Indicators: ASTM F 959, Type 325, compressible-washer type with

mechanically deposited zinc coating finish.
D. Stainless Steel Bolts, Nuts and Washers: Stainless steel bolts shall be ASTM A193, Grade B8 or 

ASTM F593, Type 304. Nuts shall be ASTM A194, Grade 8 or ASTM F594, Type 304. Use ASTM 
A194 nuts with ASTM A193 bolts; use ASTM F594 nuts with ASTM F593 bolts. Provide washer for 
each nut and bolthead. Washers shall be of the same material as the nuts.

E. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies: ASTM F 1852, Type 1, heavy-hex 
head assemblies consisting of steel structural bolts with splined ends, heavy-hex carbon-steel nuts, 
and hardened carbon-steel washers.
1. Finish: Plain.

F. Shear Connectors: ASTM A 108, Grades 1015 through 1020, headed-stud type, cold-finished carbon 
steel; AWS D1.1/D1.1M, Type B.

G. Unheaded Anchor Rods: ASTM F 1554, Grade 36.
1. Configuration: Straight
2. Nuts: ASTM A 563 hex carbon steel.
3. Plate Washers: ASTM A 36 carbon steel.
4. Washers: ASTM F 436, Type 1, hardened carbon steel.
5. Finish: Plain.

H. Headed Anchor Rods: ASTM F 1554, Grade 36, straight.
1. Nuts: ASTM A 563 hex carbon steel.
2. Plate Washers: ASTM A 36 carbon steel.
3. Washers: ASTM F 436, Type 1, hardened carbon steel.
4. Finish: Plain.

I. Threaded Rods: ASTM A 36.
1. Nuts: ASTM A 563 (ASTM A 563M) hex carbon steel.
2. Washers: ASTM F 436, Type 1, hardened carbon steel.
3. Finish: Plain

J. Clevises and Turnbuckles: Made from cold-finished carbon steel bars, ASTM A 108, Grade 1035.
K. Eye Bolts and Nuts: Made from cold-finished carbon steel bars, ASTM A 108, Grade 1030.
L. Sleeve Nuts: Made from cold-finished carbon steel bars, ASTM A 108, Grade 1018.
M. Structural Slide Bearings: Low-friction assemblies, of configuration indicated, that provide vertical 

transfer of loads and allow horizontal movement perpendicular to plane of expansion joint while 
resisting movement within plane of expansion joint.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
2. Basis-of-Design Product:

a. Subject to compliance with requirements, provide product indicated on Drawings or 
comparable product by one of the following:

b. Amscot Structural Products Corp.
c. Fluorocarbon Company Limited.
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d. R.J. Watson Bridge & Structural Engineered Systems.
e. Seismic Energy Products, L.P.

3. Mating Surfaces: PTFE and PTFE. 
4. Coefficient of Friction: Not more than 0.03.
5. Design Load: Not less than 2,000 psi.
6. Total Movement Capability: 2 inches.
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N. Post-installed Anchors: Unless otherwise indicated in the drawings, drilled anchors shall be Type 304
stainless steel wedge anchors as manufactured by ITW Ramset/Redhead, Kwik Bolt TZ by Hilti, 
or equal. Where indicated in drawings, drilled anchors shall be Type 304 stainless steel heavy-
duty wedge anchors suitable for dynamic loading. Anchors shall be HSL-3 heavy-duty wedge 
anchor by Hilti, Power-Bolt by Rawlplug Company, or equal. For metric anchors, use the size that 
is closest to, but no smaller than, the required English size.
1. Unless otherwise indicated in the drawings, drilled anchors shall be Type 303 stainless steel 

wedge anchors as manufactured by ITW Ramse/Redhead, Kwik Bolt TZ by Hilti, or equal.
2. Unless otherwise indicated in the drawings, drilled anchors shall be zinc-plated steel wedge 

anchors as manufactured by ITW Ramset/Redhead, Kwik Bolt TZ by Hilti, or equal.
3. Unless otherwise indicated in the drawings, drilled anchors shall be hot dipped galvanized steel 

wedge anchors as manufactured by ITW Ramset/Redhead, Kwik Bolt TZ by Hilti, or equal.
O. Screw Anchors: Screw anchors shall be Titen HD Screw anchors by Simpson, HUS-H by Hilti, or 

equal.
P. Threaded Alloy Steel Eyebolts: Threaded alloy steel eye bolts shall comply with ASTM F541 and 

ASME B18.5, Type 1, long length.
Q. Threaded Carbon Steel Lifting Eyes: Threaded carbon steel lifting eyes shall comply with ASTM A489, 

Type 1, Style B.
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R. Embedded Eyebolts: Eyebolts shall be the welded-eye or forged type, carbon steel.
2.3 PRIMER

A. Low-Emitting Materials: Paints and coatings shall comply with the testing and product requirements of 
the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers."

B. Primer: Comply with Section 099000 "Painting and Coatings".
C. Galvanizing Repair Paint: MPI No.18, MPI No.19, or SSPC-Paint 20.

2.4 GROUT
A. Metallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, metallic aggregate grout, mixed 

with water to consistency suitable for application and a 30-minute working time.
B. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, nonmetallic aggregate 

grout, noncorrosive and nonstaining, mixed with water to consistency suitable for application and a 
30-minute working time.

2.5 FABRICATION
A. Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate according to 

AISC's "Code of Standard Practice for Steel Buildings and Bridges" and AISC 360.
1. Camber structural-steel members where indicated.

2. Fabricate beams with rolling camber up.
3. Identify high-strength structural steel according to ASTM A 6 and maintain markings until 

structural steel has been erected.
4. Mark and match-mark materials for field assembly.
5. Complete structural-steel assemblies, including welding of units, before starting shop-priming 

operations.
B. Thermal Cutting: Perform thermal cutting by machine to greatest extent possible.

1. Plane thermally cut edges to be welded to comply with requirements in AWS D1.1/D1.1M.
C. Bolt Holes: Cut, drill, mechanically thermal cut or punch standard bolt holes perpendicular to metal 

surfaces.
D. Finishing: Accurately finish ends of columns and other members transmitting bearing loads.
E. Cleaning: Clean and prepare steel surfaces that are to remain unpainted according to SSPC-SP 1, 

"Solvent Cleaning”; SSPC-SP 2, "Hand Tool Cleaning”; or SSPC-SP 3, "Power Tool Cleaning”.
F. Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear connectors.

Use automatic end welding of headed-stud shear connectors according to AWS D1.1/D1.1M and 
manufacturer's written instructions.

G. Steel Wall-Opening Framing: Select true and straight members for fabricating steel wall-opening 
framing to be attached to structural steel. Straighten as required to provide uniform, square, and true 
members in completed wall framing.

H. Welded Door Frames: Build up welded door frames attached to structural steel. Weld exposed joints 
continuously and grind smooth. Plug-weld fixed steel bar stops to frames. Secure removable stops to 
frames with countersunk machine screws, uniformly spaced not more than 10 inches o.c. unless 
otherwise indicated.

I. Holes: Provide holes required for securing other work to structural steel and for other work to pass 
through steel framing members.
1. Cut, drill, or punch holes perpendicular to steel surfaces. 
2. Baseplate Holes: Cut, drill, mechanically thermal cut, or punch holes perpendicular to steel 

surfaces.
3. Weld threaded nuts to framing and other specialty items indicated to receive other work.

2.6 SHOP CONNECTIONS
A. High-Strength Bolts: Shop install high-strength bolts according to RCSC's "Specification for Structural 

Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.
1. Joint Type: Snug tightened.

B. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding 
procedure specifications, weld quality, and methods used in correcting welding work.
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1. Assemble and weld built-up sections by methods that will maintain true alignment of axes without 
exceeding tolerances in AISC 303 for mill material.

2.7 SHOP PRIMING
A. Shop prime steel surfaces except the following:
1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded members to a 

depth of 2 inches.
2. Surfaces to be field welded.
3. Surfaces to be high-strength bolted with slip-critical connections.
4. Surfaces to receive sprayed fire-resistive materials (applied fireproofing).
5. Galvanized surfaces.

B. Surface Preparation: Clean surfaces to be painted. Remove loose rust and mill scale and spatter, slag, 
or flux deposits. Prepare surfaces according to the following specifications and standards:
1. SSPC-SP 2, "Hand Tool Cleaning."
2. SSPC-SP 3, "Power Tool Cleaning."
3. SSPC-SP 7/NACE No. 4, "Brush-Off Blast Cleaning."
4. SSPC-SP 11, "Power Tool Cleaning to Bare Metal."
5. SSPC-SP 14/NACE No. 8, "Industrial Blast Cleaning."
6. SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
7. SSPC-SP 10/NACE No. 2, "Near-White Blast Cleaning."
8. SSPC-SP 5/NACE No. 1, "White Metal Blast Cleaning."
9. SSPC-SP 8, "Pickling."

C. Priming: Immediately after surface preparation, apply primer according to manufacturer's written 
instructions and at rate recommended by SSPC to provide a minimum dry film thickness of 1.5 mils. 
Use priming methods that result in full coverage of joints, corners, edges, and exposed surfaces.
1. Stripe paint corners, crevices, bolts, welds, and sharp edges.
2. Apply two coats of shop paint to surfaces that are inaccessible after assembly or erection.

Change color of second coat to distinguish it from first.
D. Painting: Prepare steel and apply a one-coat, non-asphaltic primer complying with SSPC-PS Guide 

7.00, "Painting System Guide 7.00: Guide for Selecting One-Coat Shop Painting Systems," to provide 
a dry film thickness of not less than 1.5 mils.

2.8 GALVANIZING
A. Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel according to 

ASTM A 123. Provide minimum G60. Galvanizing fasteners, connectors and anchors shall be hot-
dipped galvanizing in accordance with ASTM A 153.
1. Fill vent and drain holes that will be exposed in the finished Work unless they will function as 

weep holes, by plugging with zinc solder and filing off smooth.
2. Galvanize shelf angles and welded door frames attached to structural-steel frame and 

located in exterior walls.
2.9 SOURCE QUALITY CONTROL

A. Testing Agency: Owner will engage an independent testing and inspecting agency to perform shop 
tests and inspections and prepare test reports.
1. Provide testing agency with access to places where structural-steel work is being fabricated or 

produced to perform tests and inspections.
B. Correct deficiencies in Work that test reports and inspections indicate does not comply with the 

Contract Documents.
C. Bolted Connections: Shop-bolted connections will be inspected according to RCSC's 

"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."
D. Welded Connections: In addition to visual inspection, shop-welded connections will be tested and 

inspected according to AWS D1.1 and the following inspection procedures, at testing agency's option:
1. Liquid Penetrant Inspection: ASTM E 165.
2. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on finished weld. Cracks 

or zones of incomplete fusion or penetration will not be accepted.
3. Ultrasonic Inspection: ASTM E 164.
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4. Radiographic Inspection: ASTM E 94.
E. In addition to visual inspection, shop-welded shear connectors will be tested and inspected according 

to requirements in AWS D1.1 for stud welding and as follows:
1. Bend tests will be performed if visual inspections reveal either a less-than-continuous 360-degree 

flash or welding repairs to any shear connector.
2. Tests will be conducted on additional shear connectors if weld fracture occurs on shear 

connectors already tested, according to requirements in AWS D1.1.
PART 3 EXECUTION
3.1 EXAMINATION

A. Verify, with steel Erector present, elevations of concrete and masonry-bearing surfaces and locations 
of anchor rods, bearing plates, and other embedments for compliance with requirements.
1. Prepare a certified survey of bearing surfaces, anchor rods, bearing plates, and other 

embedments showing dimensions, locations, angles, and elevations.
B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION
A. Provide temporary shores, guys, braces, and other supports during erection to keep structural steel 

secure, plumb, and in alignment against temporary construction loads and loads equal in intensity to 
design loads. Remove temporary supports when permanent structural steel, connections, and bracing 
are in place unless otherwise indicated.
1. Do not remove temporary shoring supporting composite deck construction until cast-in-place 

concrete has attained its design compressive strength.
3.3 ERECTION

A. Set structural steel accurately in locations and to elevations indicated and according to AISC 303 and 
AISC 360.

B. Base Bearing and Leveling Plates: Clean concrete and masonry bearing surfaces of
bond-reducing materials, and roughen surfaces prior to setting plates. Clean bottom surface of plates.
1. Set plates for structural members on wedges, shims, or setting nuts as required.
2. Weld plate washers to top of baseplate.
3. Snug-tighten or Pretension anchor rods after supported members have been positioned and 

plumbed. Do not remove wedges or shims but, if protruding, cut off flush with edge of plate 
before packing with grout.

4. Promptly pack grout solidly between bearing surfaces and plates so no voids remain. Neatly 
finish exposed surfaces; protect grout and allow to cure. Comply with manufacturer's written 
installation instructions for shrinkage-resistant grouts. 

C. Maintain erection tolerances of structural steel within AISC's "Code of Standard Practice for Steel 
Buildings and Bridges."

D. Align and adjust various members that form part of complete frame or structure before permanently 
fastening. Before assembly, clean bearing surfaces and other surfaces that will be in permanent 
contact with members. Perform necessary adjustments to compensate for discrepancies in elevations 
and alignment.
1. Level and plumb individual members of structure.
2. Make allowances for difference between temperature at time of erection and mean temperature 

when structure is completed and in service.
E. Splice members only where indicated.
F. Do not use thermal cutting during erection unless approved by Engineer. Finish thermally cut 

sections within smoothness limits in AWS D1.1.
G. Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that must be 

enlarged to admit bolts.
H. Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear connectors.

Use automatic end welding of headed-stud shear connectors according to AWS D1.1 and 
manufacturer's written instructions.

3.4 INSTALLING ANCHOR BOLTS
A. Preset bolts and anchors by the use of templates. For mechanical equipment (pumps, compressors, 

and blowers), do not use concrete anchors set in holes drilled in the concrete after the concrete is 
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placed.
B. For static items (storage tanks and heat exchangers), use preset anchor bolts or drilled anchors with 

ICC report data.
C. After anchor bolts have been embedded, protect projecting threads by applying grease and having the 

nuts installed until the time of installation of the equipment or metalwork.
D. Minimum depth of embedment of drilled mechanical anchors and screw anchors shall be as 

recommended by the manufacturer, but no less than that shown in the drawings.
E. Minimum depth of embedment of epoxy anchors shall be as calculated from Appendix D in ACI 318, 

but no less than that shown in the drawings.
F. Prepare holes for drilled and epoxy anchors in accordance with the anchor manufacturer’s 

recommendations prior to installation.
3.5 FIELD CONNECTIONS

A. High-Strength Bolts: Install high-strength bolts according to RCSC's "Specification for Structural Joints 
Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.
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1. Joint Type: Snug tightened; Pretensioned; or Slip critical.
B. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding procedure 

specifications, weld quality, and methods used in correcting welding work.
1. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of temporary connections, 

and removal of paint on surfaces adjacent to field welds.
2. Remove backing bars or runoff tabs, back gouge, and grind steel smooth.
3. Assemble and weld built-up sections by methods that will maintain true alignment of axes without 

exceeding tolerances in AISC's "Code of Standard Practice for Steel Buildings and Bridges" for 
mill material.

3.6 PREFABRICATED BUILDING COLUMNS
A. Install prefabricated building columns to comply with AISC 360, manufacturer's written 

recommendations, and requirements of testing and inspecting agency that apply to the fire-resistance 
rating indicated.

3.7 FIELD QUALITY CONTROL
A. Testing Agency: Contractor shall engage a qualified independent testing and inspecting agency to 

inspect field welds and high-strength bolted connections.
B. Furnish qualified inspectors as the duly designated persons who act on behalf of the Owner on all 

quality assurance matters within the scope of the AWS Code and AISC Code of Standard Practice to 
ascertain that all fabrication and erection by welding is performed in accordance with the requirements 
of the specifications.

C. Qualification of testing personal:
1. Personnel performing nondestructive weld testing shall be qualified in accordance with the 

current edition of American Society for Nondestructive Testing Recommended Practice No. 
SNT-TC 1A. Only individuals qualified for NDT Level 1 and working under the NDT Level 11 or 
individuals qualified for NDT Level 11 may perform the nondestructive testing specified.

2. Personnel performing inspections of welding work shall be currently registered with the AWS as 
having successfully complied with the requirements of the AWS Standards for Qualification and 
Certification of Welding Inspectors QCI.
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D. Bolted Connections: Bolted connections will be inspected according to RCSC's "Specification for 
Structural Joints Using ASTM A 325 or A 490 Bolts."

E. Welded Connections: Field welds will be visually inspected according to AWS D1.1.
1. In addition to visual inspection, field welds will be tested and inspected according to AWS D1.1 

and the following inspection procedures, at testing agency's option:
a. Liquid Penetrant Inspection: ASTM E 165.
b. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on finished weld.

Cracks or zones of incomplete fusion or penetration will not be accepted.
c. Ultrasonic Inspection: ASTM E 164.
d. Radiographic Inspection: ASTM E 94.

F. In addition to visual inspection, test and inspect field-welded shear connectors according to 
requirements in AWS D1.1 for stud welding and as follows:
1. Perform bend tests if visual inspections reveal either a less-than-continuous 360-degree flash or 

welding repairs to any shear connector.
2. Conduct tests on additional shear connectors if weld fracture occurs on shear connectors already 

tested, according to requirements in AWS D1.1.
G. Correct deficiencies in Work that test reports and inspections indicate does not comply with the 

Contract Documents.
3.8 REPAIRS AND PROTECTION

A. Galvanized Surfaces: Clean areas where galvanizing is damaged or missing and repair galvanizing to 
comply with ASTM A 780.

B. Touchup Painting: Immediately after erection, clean exposed areas where primer is damaged or 
missing and paint with the same material as used for shop painting to comply with SSPC-PA 1 for 
touching up shop-painted surfaces.
1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-tool 

cleaning.
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C. Touchup Painting: Cleaning and touchup painting are specified in Section 099000.

END OF SECTION
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SECTION 055000 
METAL FABRICATIONS

PART 1 GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:

1. Steel framing and supports for mechanical and electrical equipment.
2. Steel framing and supports for applications where framing and supports are not specified in other 

Sections.
3. Shelf angles.
4. Metal ladders.
5. Ladder safety cages (if shown).
6. Alternating tread devices.
7. Metal ships' ladders and pipe crossovers.
8. Metal floor plate and supports.
9. Metal grating, handrail, and kickplate (FRP is acceptable alternative), and supports.
10. Miscellaneous steel trim including steel angle corner guards and steel edgings.
11. Metal bollards.
12. Pipe guards.
13. Clarifier baffles.  (FRP is acceptable alternative).
14. Clarifier weir trough, weir plate, baffle plate, and supports.  (FRP is acceptable alternative).
15. Pump guide rails, guide rail brackets not supplied by pump supplier.
16. Access hatches.
17. Custom fabricated pipe supports.
18. Abrasive metal nosings.
19. Cast-iron wheel guards.
20. Metal downspout boots.
21. Loose bearing and leveling plates for applications where they are not specified in other Sections.
22. Loose steel lintels.
23. Anchor bolts, steel pipe sleeves, slotted-channel inserts, and wedge-type inserts indicated to be 

cast into concrete or built into unit masonry.
24. Steel weld plates and angles for casting into concrete for applications where they are not 

specified in other Sections.
B. Related Sections:

1. Section 033000 "Cast-in-Place Concrete" for installing anchor bolts, steel pipe sleeves, 
slotted-channel inserts, wedge-type inserts, and other items cast into concrete.

2. Section 051200 "Structural Steel Framing."
3. Section 055100 "Metal Stairs, Handrails and Railings."
4. Section 055300 "Metal Gratings, Cover Plates and Access Hatches."

1.3 PERFORMANCE REQUIREMENTS
A. Delegated Design: Design steel members including comprehensive engineering analysis by a qualified 

professional engineer licensed in the state where the project is located, using performance 
requirements and design criteria indicated on the drawings and in accordance with the building code.

B. Structural Performance of Aluminum Ladders: Aluminum ladders including landings shall 
withstand the effects of loads and stresses within limits and under conditions specified in ANSI 
A14.3.

C. Structural Performance of Alternating Tread Devices: Alternating tread devices shall withstand the 
effects of loads and stresses within limits and under conditions specified in ICC's International Building 
Code.

D. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes 
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acting on exterior metal fabrications by preventing buckling, opening of joints, overstressing of 
components, failure of connections, and other detrimental effects.
1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.

1.4 ACTION SUBMITTALS
A. Product Data: For the following:

1. Nonslip aggregates and nonslip-aggregate surface finishes.
2. Metal nosings and treads.
3. Paint products.
4. Grout.

B. Shop Drawings: Show fabrication and installation details for metal fabrications.
1. Include plans, elevations, sections, and details of metal fabrications and their connections. Show 

anchorage and accessory items.
C. Delegated-Design Submittal: For installed products indicated to comply with performance 

requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation.

1.5 INFORMATIONAL SUBMITTALS
A. Qualification Data: For qualified professional engineer.
B. Mill Certificates: Signed by manufacturers of stainless-steel certifying that products furnished comply 

with requirements.
C. Welding certificates.
D. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers certifying 

that shop primers are compatible with topcoats.
1.6 QUALITY ASSURANCE

A. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel."

B. Welding Qualifications: Qualify procedures and personnel according to the following:
1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum."
3. AWS D1.6, "Structural Welding Code - Stainless Steel."

1.7 PROJECT CONDITIONS
A. Field Measurements: Verify actual locations of walls and other construction contiguous with metal 

fabrications by field measurements before fabrication.
1.8 COORDINATION

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint and 
coating manufacturers' written recommendations to ensure that shop primers and topcoats are 
compatible with one another.

B. Coordinate installation of anchorages and steel weld plates and angles for casting into concrete. 
Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, 
concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concrete or 
masonry. Deliver such items to Project site in time for installation.

PART 2 PRODUCTS
2.1 METALS, GENERAL

A. Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise indicated. For 
metal fabrications exposed to view in the completed Work, provide materials without seam marks, 
roller marks, rolled trade names, or blemishes.

2.2 FERROUS METALS
A. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of preconsumer 

recycled content not less than 25 percent.
B. Steel Plates, Shapes, and Bars: ASTM A 36.
C. Stainless-Steel Sheet, Strip, and Plate: ASTM A 240 or ASTM A 666, Type 304.
D. Stainless-Steel Bars and Shapes: ASTM A 276, Type 304.
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E. Rolled-Steel Floor Plate: ASTM A 786, rolled from plate complying with ASTM A 36 or ASTM A 283, 
Grade C or D.

F. Rolled-Stainless-Steel Floor Plate: ASTM A 793.
G. Abrasive-Surface Floor Plate: Steel plate with abrasive granules rolled into surface.

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:
a. IKG Industries, a division of Harsco Corporation; Mebac.
b. SlipNOT Metal Safety Flooring, a W. S. Molnar company; SlipNOT.

H. Steel Tubing: ASTM A 500, cold-formed steel tubing.
I. Steel Pipe: ASTM A 53, standard weight (Schedule 40) unless otherwise indicated.
J. Slotted Channel Framing: Cold-formed metal box channels (struts) complying with MFMA-4.

1. Size of Channels: 1-5/8 by 1-5/8 inches unless indicated otherwise.
2. Material: Galvanized steel, ASTM A 653, commercial steel, Type B with G90 coating; 0.108-inch 

nominal thickness.
3. Material: Cold-rolled steel, ASTM A 1008, commercial steel, Type B; 0.0966-inch minimum 

thickness; unfinished.
K. Cast Iron: Either gray iron, ASTM A 48, or malleable iron, ASTM A 47, unless otherwise indicated.

2.3 NONFERROUS METALS
A. Aluminum Plate and Sheet: ASTM B 209, Alloy 6061-T6.
B. Aluminum Extrusions: ASTM B 221, Alloy 6063-T6.
C. Aluminum-Alloy Rolled Tread Plate: ASTM B 632, Alloy 6061-T6.
D. Aluminum Castings: ASTM B 26/B 26M, Alloy 443.0-F.
E. Bronze Plate, Sheet, Strip, and Bars: ASTM B 36, Alloy UNS No. C28000 (muntz metal, 60 percent 

copper).
F. Bronze Extrusions: ASTM B 455, Alloy UNS No. C38500 (extruded architectural bronze).
G. Bronze Castings: ASTM B 584, Alloy UNS No. C83600 (leaded red brass) or No. C84400 (leaded 

semired brass).
H. Nickel Silver Extrusions: ASTM B 151, Alloy UNS No. C74500.

I. Nickel Silver Castings: ASTM B 584, Alloy UNS No. C97600 (20 percent leaded nickel bronze).
2.4 FASTENERS

A. General: Unless otherwise indicated, provide Type 304 stainless-steel fasteners for exterior use and 
zinc-plated fasteners with coating complying with ASTM B 633 or ASTM F 1941, Class Fe/Zn 5, at 
exterior walls. Select fasteners for type, grade, and class required.
1. Provide stainless-steel fasteners for fastening aluminum.
2. Provide stainless-steel fasteners for fastening stainless steel.
3. Provide stainless-steel fasteners for fastening nickel silver.
4. Provide bronze fasteners for fastening bronze.

B. Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A 307, Grade A; with hex nuts, ASTM A 
563; and, where indicated, flat washers.

C. Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A 325, Type 3; with hex nuts, ASTM A 563, 
Grade C3; and, where indicated, flat washers.

D. Stainless-Steel Bolts and Nuts: Regular hexagon-head annealed stainless-steel bolts, ASTM F 593; 
with hex nuts, ASTM F 594; and, where indicated, flat washers; Alloy Group 1.

E. Anchor Bolts: ASTM F 1554, Grade 36, of dimensions indicated; with nuts, ASTM A 563; and, where 
indicated, flat washers.
1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item being fastened is 

indicated to be galvanized.
F. Eyebolts: ASTM A 489.
G. Machine Screws: ASME B18.6.3.
H. Lag Screws: ASME B18.2.1.
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I. Wood Screws: Flat head, ASME B18.6.1.
J. Plain Washers: Round, ASME B18.22.1.
K. Lock Washers: Helical, spring type, ASME B18.21.1.
L. Anchors, General: Anchors capable of sustaining, without failure, a load equal to six times the load 

imposed when installed in unit masonry and four times the load imposed when installed in concrete, as 
determined by testing according to ASTM E 488, conducted by a qualified independent testing agency.

M. Cast-in-Place Anchors in Concrete: Either threaded type or wedge type unless otherwise indicated; 
galvanized ferrous castings, either ASTM A 47 malleable iron or ASTM A 27 cast steel. Provide bolts, 
washers, and shims as needed, all hot-dip galvanized per ASTM F 2329.

N. Post-Installed Anchors: Torque-controlled expansion anchors or chemical anchors.
1. Material for Interior Locations: Carbon-steel components zinc plated to comply with ASTM B 633 

or ASTM F 1941, Class Fe/Zn 5, unless otherwise indicated.
2. Material for Exterior Locations and Where Stainless Steel is Indicated: Alloy Group 1 

stainless-steel bolts, ASTM F 593, and nuts, ASTM F 594.
O. Slotted-Channel Inserts: Cold-formed, hot-dip galvanized-steel box channels (struts) complying with 

MFMA-4, 1-5/8 by 7/8 inches by length indicated with anchor straps or studs not less than 3 inches 
long at not more than 8 inches o.c. Provide with temporary filler and tee-head bolts, complete with 
washers and nuts, all zinc-plated to comply with ASTM B 633, Class Fe/Zn 5, as needed for fastening 
to inserts.

2.5 MISCELLANEOUS MATERIALS
A. Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy welded.
B. Low-Emitting Materials: Paints and coatings shall comply with the testing and product requirements of 

the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers."

C. Shop Primers: Provide primers that comply with Section 099000. 
D. Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer 

complying with MPI#79 and compatible with topcoat.
1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.

E. Epoxy Zinc-Rich Primer: Complying with MPI#20 and compatible with topcoat.
F. Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and compatible 

with paints specified to be used over it.
G. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187.
H. Nonshrink, Metallic Grout: Factory-packaged, ferrous-aggregate grout complying with ASTM C 1107, 

specifically recommended by manufacturer for heavy-duty loading applications.
I. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout 

complying with ASTM C 1107. Provide grout specifically recommended by manufacturer for interior 
and exterior applications.

J. Concrete: Comply with requirements in Section 033000 "Cast-in-Place Concrete" for normal-weight, 
air-entrained, concrete with a minimum 28-day compressive strength of 3000 psi.

2.6 FABRICATION, GENERAL
A. Shop Assembly: Preassemble items in the shop to greatest extent possible. Disassemble units only as 

necessary for shipping and handling limitations. Use connections that maintain structural value of 
joined pieces. Clearly mark units for reassembly and coordinated installation.

B. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of 
approximately 1/32 inch unless otherwise indicated. Remove sharp or rough areas on exposed 
surfaces.

C. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise 
impairing work.

D. Form exposed work with accurate angles and surfaces and straight edges.
E. Weld corners and seams continuously to comply with the following:

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals.
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2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 

roughness shows after finishing.
F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or welds 

where possible. Where exposed fasteners are required, use Phillips flat-head (countersunk) fasteners 
unless otherwise indicated. Locate joints where least conspicuous.

G. Fabricate seams and other connections that will be exposed to weather in a manner to exclude water.
Provide weep holes where water may accumulate.

H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, and 
similar items.

I. Provide for anchorage of type indicated; coordinate with supporting structure. Space anchoring 
devices to secure metal fabrications rigidly in place and to support indicated loads.
1. Where units are indicated to be cast into concrete or built into masonry, equip with integrally 

welded steel strap anchors, 1/8 by 1-1/2 inches, with a minimum 6 inch embedment and 2 inch 
hook, not less than 8 inches from ends and corners of units and 24 inches o.c., unless otherwise 
indicated.

2.7 MISCELLANEOUS FRAMING AND SUPPORTS
A. General: Provide steel framing and supports not specified in other Sections as needed to complete the 

Work.
B. Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise indicated.

Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent construction.
1. Fabricate units from slotted channel framing where indicated.
2. Furnish inserts for units installed after concrete is placed.

C. Fabricate steel pipe columns for supports from steel pipe with steel baseplates and top plates as 
required. Drill or punch baseplates and top plates for anchor and connection bolts and weld to pipe 
with fillet welds all around. Make welds the same size as pipe wall thickness unless otherwise 
indicated.
1. Unless otherwise indicated, fabricate from Schedule 40 steel pipe.
2. Unless otherwise indicated, provide 1/2 inch baseplates with four 5/8 inch anchor bolts and 1/4 

inch top plates.
D. Galvanize miscellaneous framing and supports where indicated.
E. Prime miscellaneous framing and supports as indicated in Section 099000.

2.8 SHELF ANGLES
A. Fabricate shelf angles from steel angles of sizes indicated and for attachment to concrete framing.

Provide horizontally slotted holes to receive 3/4 inch bolts, spaced not more than 6 inches from ends 
and 24 inches o.c., unless otherwise indicated.
1. Provide mitered and welded units at corners.
2. Provide open joints in shelf angles at expansion and control joints. Make open joint approximately 

2 inches larger than expansion or control joint.
B. For cavity walls, provide vertical channel brackets to support angles from backup masonry and 

concrete.
C. Galvanize shelf angles located in exterior walls.
D. Prime shelf angles located in exterior walls as specified in Section 099000.
E. Furnish wedge-type concrete inserts, complete with fasteners, to attach shelf angles to cast-in-place 

concrete.
2.9 METAL LADDERS

A. General:
1. Comply with ANSI A14.3 unless otherwise indicated.
2. For elevator pit ladders, comply with ASME A17.1.

B. Vertical Ladders: Fabricate ladders as shown in the drawings. Ladders shall be aluminum unless 
indicated otherwise in the drawings. The distance between rungs, cleats, and steps shall not exceed 
12 inches and shall be uniform throughout the length of the ladder. The minimum clear length of rungs 
or cleats shall be 16 inches. 
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C. Inclined Aluminum Ladders with built in handrail: Ladders shall be aluminum construction: Alloy 
6063-T5, mill finish. Clear width of stair treads shall be 16-inches unless otherwise indicated. 
Provide 1-1/2-inch diameter handrails. Provide 6-inch by 2-inch by 1/8-inch minimum channel 
stringers. Provide minimum 4-1/8-inch by 1/4-inch minimum rung able to withstand a 1,000-pound 
load. Provide minimum 3/16-inch thick aluminum wall and floor brackets. Provide 1-1/2-inch 
aluminum handrails. Manufacturer: O’Keefe’s, Inc., Model 523-10 or equal.

D. Steel Ladders:
1. Space siderails 16 inches apart unless otherwise indicated.
2. Space siderails of elevator pit ladders 12 inches apart.
3. Siderails: Continuous, 3/8-by-2-1/2-inch steel flat bars, with eased edges.
4. Rungs: 1-inch diameter steel bars.
5. Fit rungs in centerline of siderails; plug-weld and grind smooth on outer rail faces.
6. Provide nonslip surfaces on top of each rung, either by coating rung with aluminum-oxide 

granules set in epoxy-resin adhesive or by using a type of manufactured rung filled with 
aluminum-oxide grout.

7. Provide nonslip surfaces on top of each rung by coating with abrasive material metallically 
bonded to rung.Products: Subject to compliance with requirements, available products 
that may be incorporated into the Work include, but are not limited to, the following:

1) IKG Industries, a division of Harsco Corporation; Mebac.
2) SlipNOT Metal Safety Flooring, a W. S. Molnar company; SlipNOT. 

8. Provide platforms as indicated fabricated from welded or pressure-locked steel bar grating, 
supported by steel angles. Limit openings in gratings to no more than 1/2 inch in least dimension.

9. Support each ladder at top and bottom and not more than 60 inches o.c.
with welded or bolted steel brackets.

10. Galvanize exterior ladders, including brackets and fasteners.
11. Prime exterior ladders, including brackets and fasteners, with zinc-rich primer.; or primer 

specified in Section 099000.
E. Aluminum Ladders:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:
a. ACL Industries, Inc.
b. Alco-Lite Industrial Products.
c. Halliday Products.
d. O'Keeffe's Inc.
e. Precision Ladders, LLC.
f. Royalite Manufacturing, Inc.
g. Thompson Fabricating, LLC.

2. Space siderails 16 inches apart unless otherwise indicated.
3. Siderails: Continuous extruded-aluminum channels or tubes, not less than 2 1/2 inches deep, 3/4 

inch wide, and 1/8 inch thick.
4. Rungs: Extruded-aluminum tubes, not less than 3/4 inch deep and not less than 1/8 inch thick, 

with ribbed tread surfaces.
5. Fit rungs in centerline of siderails; fasten by welding or with stainless-steel fasteners or brackets 

and aluminum rivets.
6. Provide platforms as indicated fabricated from pressure-locked aluminum bar grating or 

extruded-aluminum plank grating, supported by extruded-aluminum framing. Limit openings in 
gratings to no more than 1/2 inch in least dimension.

7. Support each ladder at top and bottom and not more than 60 inches o.c. with welded or bolted 
aluminum brackets.

8. Provide minimum 72 inch high, hinged security door with padlock hasp at foot of ladder to 
prevent unauthorized ladder use.

2.10 ALTERNATING TREAD DEVICES
A. Alternating Tread Devices: Fabricate alternating tread devices to comply with ICC's International 

Building Code. Fabricate of open-type construction with channel or plate stringers and pipe and tube 
railings unless otherwise indicated. Provide brackets and fittings for installation.
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following:
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2. Basis-of-Design Product: Subject to compliance with requirements, provide product by one of the 
following:
a. Lapeyre Stair Inc.
b. Schmidt Structural Products; a subsidiary of Penco Products, Inc.

3. Fabricate from aluminum and assemble by welding or with stainless-steel fasteners.
2.11 METAL SHIPS' LADDERS AND PIPE CROSSOVERS

A. Provide metal ships' ladders and pipe crossovers where indicated. Fabricate of open-type 
construction with channel or plate stringers and pipe and tube railings unless otherwise indicated. 
Provide brackets and fittings for installation.
1. Fabricate ships' ladders and pipe crossovers, including railings from aluminum.
2. Fabricate treads and platforms from pressure-locked aluminum bar grating, extruded-aluminum 

plank grating, rolled-aluminum-alloy tread plate or abrasive-surface floor plate. Limit openings in 
gratings to no more than 1/2 inch in least dimension.

3. Comply with applicable railing requirements in Section 055100 "Metal Stairs, Handrails and 
Railings."

2.12 METAL FLOOR PLATE
A. Fabricate from rolled-steel floor or rolled-aluminum-alloy tread, as indicated:

1. Thickness: 1/8 inch or as indicated.
B. Provide grating sections where indicated fabricated from <<welded or pressure-locked steel bar 

grating or pressure-locked aluminum bar grating as indicated. Limit openings in gratings to no more 
than 1/2 inch in least dimension.

C. Provide steel or aluminum angle supports as indicated.
D. Include steel or aluminum angle stiffeners, and fixed and removable sections as indicated.
E. Provide flush steel or aluminum bar drop handles for lifting removable sections, one at each 

end of each section.
2.13 MISCELLANEOUS STEEL TRIM

A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown with 
continuously welded joints and smooth exposed edges. Miter corners and use concealed field splices 
where possible.

B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation with other 
work.
1. Provide with integrally welded steel strap anchors for embedding in concrete or masonry 

construction.
C. Galvanize exterior miscellaneous steel trim.
D. Prime exterior miscellaneous steel trim with zinc-rich primer as specified in Section 099000. 

2.14 METAL BOLLARDS

A. Fabricate metal bollards from Schedule 40 steel pipe.
1. Cap bollards with 1/4 inch thick steel plate.
2. Where bollards are indicated to receive controls for door operators, provide necessary cutouts for 

controls and holes for wire.
3. Where bollards are indicated to receive light fixtures, provide necessary cutouts for fixtures and 

holes for wire.
B. Fabricate bollards with 3/8 inch thick steel baseplates for bolting to concrete slab. Drill baseplates at all 

four corners for 3/4 inch anchor bolts.
1. Where bollards are to be anchored to sloping concrete slabs, angle baseplates for plumb 

alignment of bollards.
C. Fabricate sleeves for bollard anchorage from steel pipe with 1/4 inch thick steel plate welded to 

bottom of sleeve. Make sleeves not less than 8 inches deep and 3/4 inch larger than OD of bollard.
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D. Fabricate internal sleeves for removable bollards from Schedule 40 steel pipe or 1/4 inch
wall-thickness steel tubing with an OD approximately 1/16 inch less than ID of bollards. Match drill 
sleeve and bollard for 3/4 inch steel machine bolt.

E. Prime bollards with zinc-rich primer as specified in Section 099000.
2.15 LOOSE BEARING AND LEVELING PLATES

A. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete construction.
Drill plates to receive anchor bolts and for grouting.

B. Galvanize plates.
C. Prime plates with zinc-rich primer as specified in Section 099000.

2.16 STEEL WELD PLATES AND ANGLES
A. Provide steel weld plates and angles not specified in other Sections, for items supported from concrete 

construction as needed to complete the Work. Provide each unit with no fewer than two integrally 
welded steel strap anchors for embedding in concrete.

2.17 FINISHES, GENERAL
A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 

recommendations for applying and designating finishes.
B. Finish metal fabrications after assembly.
C. Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend into surrounding 

surface.
2.18 STEEL AND IRON FINISHES

A. Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A 153 for steel and iron 
hardware and with ASTM A 123 for other steel and iron products.
1. Do not quench or apply post galvanizing treatments that might interfere with paint adhesion.

B. Shop prime iron and steel items not indicated to be galvanized unless they are to be embedded in 
concrete, sprayed-on fireproofing, or masonry, or unless otherwise indicated.
1. Shop prime with primers specified in Section 099000 unless zinc-rich primer is indicated.

C. Preparation for Shop Priming: Prepare surfaces to comply with SSPC-SP 6/NACE No. 3, 
"Commercial Blast Cleaning" or SSPC-SP 3, "Power Tool Cleaning".

D. Shop Priming: Apply shop primer to comply with SSPC-PA 1, "Paint Application Specification No. 1: 
Shop, Field, and Maintenance Painting of Steel," for shop painting.
1. Stripe paint corners, crevices, bolts, welds, and sharp edges.

2.19 ALUMINUM FINISHES
A. Finish designations prefixed by AA comply with the system established by the Aluminum Association 

for designating aluminum finishes.
B. As-Fabricated Finish: AA-M10 (Mechanical Finish: as fabricated, unspecified).
C. Class I, Clear Anodic Finish: AA-M12C22A41 (Mechanical Finish: non-specular as fabricated; 

Chemical Finish: etched, medium matte; Anodic Coating: Architectural Class I, clear coating 0.018 mm 
or thicker) complying with AAMA 611.
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PART 3 EXECUTION
3.1 INSTALLATION, GENERAL

A. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing metal 
fabrications. Set metal fabrications accurately in location, alignment, and elevation; with edges and 
surfaces level, plumb, true, and free of rack; and measured from established lines and levels.

B. Fit exposed connections accurately together to form hairline joints. Weld connections that are not to be 
left as exposed joints but cannot be shop welded because of shipping size limitations. Do not weld,  
cut, or abrade surfaces of exterior units that have been hot-dip galvanized after fabrication and are for 
bolted or screwed field connections.

C. Field Welding: Comply with the following requirements:
1. Use materials and methods that minimize distortion and develop strength and corrosion 

resistance of base metals.
2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 

roughness shows after finishing and contour of welded surface matches that of adjacent surface.
D. Fastening to In-Place Construction: Provide anchorage devices and fasteners where metal 

fabrications are required to be fastened to in-place construction. Provide threaded fasteners for use 
with concrete and masonry inserts, toggle bolts, through bolts, lag screws, wood screws, and other 
connectors.

E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, masonry, 
or similar construction.

F. Corrosion Protection: Coat concealed surfaces of aluminum that will come into contact with grout, 
concrete, masonry, wood, or dissimilar metals with the following:
1. Cast Aluminum: Heavy coat of bituminous paint.
2. Extruded Aluminum: Two coats of clear lacquer.

3.2 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS
A. General: Install framing and supports to comply with requirements of items being supported, including 

manufacturers' written instructions and requirements indicated on Shop Drawings.
B. Anchor supports for operable partitions securely to and rigidly brace from building structure.
C. Support steel girders on solid grouted masonry, concrete, or steel pipe columns. Secure girders with 

anchor bolts embedded in grouted masonry or concrete or with bolts through top plates of pipe 
columns.
1. Where grout space under bearing plates is indicated for girders supported on concrete or 

masonry, install as specified in "Installing Bearing and Leveling Plates" Article.
D. Install pipe columns on concrete footings with grouted baseplates. Position and grout column 

baseplates as specified in "Installing Bearing and Leveling Plates" Article.
1. Grout baseplates of columns supporting steel girders after girders are installed and leveled.

3.3 INSTALLING METAL BOLLARDS
A. Fill metal-capped bollards solidly with concrete and allow concrete to cure seven days before installing.

1. Do not fill removable bollards with concrete.
B. ; anchor bolts; or through bolts. Provide four 3/4 inch bolts at each bollard unless otherwise 

indicated.
1. Embed anchor bolts at least 4 inches in concrete.

C. Anchor bollards in concrete as indicated.

3.4 INSTALLING BEARING AND LEVELING PLATES
A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to improve 

bond to surfaces. Clean bottom surface of plates.
B. Set bearing and leveling plates on wedges, shims, or leveling nuts. After bearing members have been 

positioned and plumbed, tighten anchor bolts. Do not remove wedges or shims but, if protruding, cut 
off flush with edge of bearing plate before packing with grout.
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1. Use nonshrink grout, either metallic or nonmetallic, in concealed locations where not exposed to 
moisture; use nonshrink, nonmetallic grout in exposed locations unless otherwise indicated.

2. Pack grout solidly between bearing surfaces and plates to ensure that no voids remain.
3.5 INSTALLING LADDERS

A. Mount ladders to so that no permanent obstruction is within 7 inches of the ladder’s centerline.
3.6 ADJUSTING AND CLEANING

A. Touchup Painting: Immediately after erection, clean field welds, bolted connections, and abraded 
areas. Paint uncoated and abraded areas with the same material as used for shop painting to comply 
with SSPC-PA 1 for touching up shop-painted surfaces.
1. Apply by brush or spray to provide a minimum 2.0 mil dry film thickness.

B. Touchup Painting: Cleaning and touchup painting of field welds, bolted connections, and abraded 
areas of shop paint are specified in Section 099000.

C. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair galvanizing 
to comply with ASTM A 780.

END OF SECTION
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PART 1 - GENERAL
1.1 DESCRIPTION

SECTION 099000 
PAINTING AND COATING

A. This section includes materials and application of painting and coating systems for the following 
surfaces:

B. Exposed, submerged, and buried metal.
C. PVC
D. Masonry
E. Concrete (in contact with aluminum)
F. Wood
G. Drywall
H. It does not include coating steel water tanks and reservoirs.

1.2 REFERENCES
A. ASTM D 16 - Terminology Relating to Paint, Varnish, Lacquer, and Related Products.
B. ASTM D 4263 - Indicating Moisture in Concrete by the Plastic Sheet Method.
C. ASTM F 1869 - Measuring Moisture Vapor Emission Rate of Concrete Subfloor Using Anhydrous 

Calcium Chloride.
D. AWWA D 102 - Painting Steel Water Storage Tanks
E. International Concrete Repair Institute (ICRI) Guideline No. 310.2-1997 (formerly 03732) - Selecting 

and Specifying Concrete Surface Preparation for Sealers, Coatings, and Polymer Overlays.
F. NACE SP0188 - Standard Recommended Practice, Discontinuity (Holiday) Testing of Protective 

Coatings.
G. NAPF 500-03-04 Abrasive Blast Cleaning.
H. SSPC-SP 1 - Solvent Cleaning.
I. SSPC-SP 3 - Powertool Cleaning
J. SSPC-SP 5/NACE 1 - White Metal Blast Cleaning.
K. SSPC-SP 6/NACE 3 - Commercial Blast Cleaning.
L. SSPC-SP 10/NACE 2 - Near-White Metal Blast Cleaning.
M. SSPC-SP 13/NACE 6 - Surface Preparation of Concrete.
N. SSPC-SP 16 - Brush-Off Blast Cleaning of Coated and Uncoated Galvanized Steel, Stainless Steels, 

and Non-Ferrous Metals
O. SSPC-TU 11 - Inspection of Fluorescent Coating Systems

1.3 SUBMITTALS
A. Submit shop drawings in accordance with the Contract Documents and Section 013300.
B. Submit manufacturer's data sheets showing the following information, including surface preparation 

products such as block fillers and galvanized metal primers:
1. Percent solids by volume.
2. Minimum and maximum recommended dry-film thickness per coat for prime, intermediate, and 

finish coats.
3. Recommended surface preparation.
4. Recommended thinners.
5. Statement verifying that the specified prime coat is recommended by the manufacturer for use 

with the specified intermediate and finish coats.
6. Application instructions including recommended equipment and temperature limitations.
7. Curing requirements and instructions.

C. Submit color swatches or charts.
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D. Submit certifications from the manufacturer of field coatings that shop prime coat materials to be 
applied by others is compatible with field coats.

E. Submit manufacturer’s certification that coatings comply with specified requirements and are suitable 
for intended application.

F. Submit material safety data sheets for each coating.
G. Submit certificate identifying the type and gradation of abrasives used for surface preparation.
H. Warranty: Submit manufacturer’s standard warranty, or special warranty if set forth in the 

contract documents.
1.4 QUALITY ASSURANCE

A. Manufacturer’s Qualifications:
1. Specialize in manufacture of coatings with a proven successful experience.
2. Able to demonstrate successful performance on comparable projects.
3. Single Source Responsibility: Coatings and coating application reducers and additives shall be 

products of a single manufacturer.
B. Applicator’s Qualifications:

1. Experienced in application of specified coatings on projects of similar size and complexity to this 
Work.

2. Applicator's Personnel: Employ persons trained for application of specified coatings.
3. Applicator’s Quality Assurance: Upon request, submit list of a minimum of 5 completed projects 

of similar size and complexity to this Work. Include for each project:
a. Project name and location.
b. Name of owner.
c. Name of contractor.
d. Name of engineer.
e. Name of coating manufacturer.
f. Approximate area of coatings applied.
g. Date of completion.

C. Provide field primers and undercoat paint produced by the same manufacturer as the intermediate and 
finish coats. All field coatings shall be by the same manufacturer.

1.5 DELIVERY, STORAGE, AND HANDLING
A. Delivery: Deliver materials to site in manufacturer's original, unopened containers and packaging, with 

labels clearly identifying:
1. Coating or material name.
2. Manufacturer.
3. Color name and number.
4. Batch or lot number.
5. Date of manufacture.
6. Mixing and thinning instructions.

B. Storage:
1. Store materials in a clean dry area and within temperature range in accordance with 

manufacturer's instructions in the area designated by owner’s representative.
2. Keep containers sealed until ready for use.
3. Do not use materials beyond manufacturer’s shelf-life limits.

C. Handling: Protect materials during handling and application to prevent damage or contamination
1. Avoid danger of fire: Deposit cleaning rags and waste materials in metal containers having tight 

covers or remove from building each night. Provide fire extinguishers of type recommended by 
coating manufacturer in areas of storage and where finishing is occurring. Allow no smoking or 
open containers of solvents. Store solvents in safety cans.

2. Upon project completion, remaining material will become property of Owner. Seal material as 
required for storage, marked as to contents and shelf life, and store where required by Owner.

3. Protect floor and walls of storage area from splatter and disfiguration.
4. Prepare multiple-component coatings using all of the contents of the container for each 

component as packaged by the paint manufacturer. Do not use partial batches. Do not use
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multiple-component coatings that have been mixed beyond their pot life. Provide small quantity 
kits for touch-up painting and for painting other small areas. Mix only the components specified 
and furnished by the paint manufacturer. Do not intermix additional components for reasons of 
color or otherwise, even within the same generic type of coating.

1.6 WORK SCHEDULE
Two weeks prior to the beginning of any coating work, establish with the Owner and Engineer a 
mutually agreeable schedule for the work. The schedule shall allow for all inspections required.

1.7 REGULATORY REQUIREMENTS
Conform to applicable code for flame and smoke rating requirements for products and finishes.

PART 2 - MATERIALS
2.1 MANUFACTURERS

A. Tnemec Company Inc.
B. The Sherwin Williams Company
C. Induron
D. Diamond Vogel
E. ENGINEER Approved Equal

2.2 PAINT SYSTEMS SCHEDULE
Paint Systems Schedule is located at the end of this section. Painting products are listed on the 
System Schedule.

2.3 PAINT FINISH SCHEDULE
The Paint Finish Schedule at the end of this section or located on the drawings indicates which 
surfaces are to be painted. If there is a doubt as to whether a surface is to be painted, assume it is 
until instructed otherwise by the Engineer.

2.4 COLORS
Paint colors will be selected from the manufacturer’s standard color charts by the Owner and 
Engineer.

2.5 TOUCH-UP PAINT
Furnish a minimum of one gallon of each coating, in each color used, for the Owners use in f u tu re  
touch-up and minor repair work. Furnish the coatings in unbroken containers clearly labeled with the 
manufacturer’s name, product number, product number, color, date of m a n u f a c t u r e  and coating 
system identification.

2.6 GALVANIZED METAL TOUCH-UP
Touch-up galvanized metals with Sherwin Williams Zinc Clad “Cold Galvanizing Compound”, or equal, 
3 mils DFT minimum, unless shown otherwise in another specification section. Provide SSPC-SP1 
surface preparation.

2.7 ABRASIVES AND SURFACE PROFILE
Abrasives and surface profile shall be as recommended by the paint manufacturer for the paint 
material being coated and the application. Provide information for Engineer review.

PART 3 - EXECUTION
3.1 ENVIRONMENTAL REQUIREMENTS

A. Weather:
1. Air and Surface Temperatures: Prepare surfaces and apply and cure coatings within air and 

surface temperature range in accordance with manufacturer’s instructions.
2. Surface Temperature: Minimum of 5 degrees F (3 degrees C) above dew point.
3. Relative Humidity: Prepare surfaces and apply and cure coatings within relative humidity range in 

accordance with manufacturer’s instructions.
4. Precipitation: Do not prepare surfaces or apply coatings in rain, snow, fog, or mist.
5. Wind: Do not spray coatings if wind velocity is above manufacturer’s limit.
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B. Ventilation: Provide ventilation during coating evaporation stage in confined or enclosed areas in 
accordance with AWWA D 102.

C. Dust and Contaminants:
1. Schedule coating work to avoid excessive dust and airborne contaminants.
2. Protect work areas from excessive dust and airborne contaminants during coating application 

and curing
3. Protect working parts of mechanical and electrical equipment from damage during surface 

preparation and painting process. Mask openings in motors to prevent paint and other materials 
from entering the motors.

D. Maintain interior temperature and relative humidity of space, as recommended by coating 
manufacturer, 24 hours before applying and until coating is cured.

E. Do not paint when temperature of metal to be painted is above 120°F.
F. Do not apply alkyd, inorganic zinc, silicone aluminum, or silicone acrylic paints if air or surface 

temperature is below 40°F or expected to be below 40°F within 24 hours.
3.2 PROTECTION OF SURFACES NOT SCHEDULED TO BE COATED

A. Protect surrounding areas and surfaces not scheduled to be coated from damage during surface 
preparation and application of coatings.

B. Immediately remove coatings that fall on surrounding areas and surfaces not scheduled to be coated
3.3 SURFACE PREPARATION OF STEEL

A. Prepare steel surfaces in accordance with paint manufacturer’s instructions.
B. Fabrication Defects:

1. Correct steel and fabrication defects revealed by surface preparation.
2. Remove weld spatter and slag.
3. Round sharp edges and corners of welds to a smooth contour.
4. Smooth weld undercuts and recesses.
5. Grind down porous welds to pinhole-free metal.
6. Remove weld flux from surface.

C. Ensure surfaces are dry.
D. Immersion or Below Grade Surfaces: Remove visible oil, grease, dirt, dust, mill scale, rust, paint, 

oxides, corrosion products, and other foreign matter in accordance with SSPC-SP 10/NACE 2. Create 
a surface profile as required by the coating manufacturer.

E. Exterior Exposed or Interior Exposed Surfaces: Remove visible oil, grease, dirt, dust, mill scale, rust, 
paint, oxides, corrosion products, and other foreign matter in accordance with SSPC-SP 6/NACE 3. 
Create a surface profile mils as required by the coating manufacturer.

F. Abrasive Blast-Cleaned Surfaces: Coat abrasive blast-cleaned surfaces with primer before visible rust 
forms on surface. Do not leave blast-cleaned surfaces uncoated for more than 8 hours. Do not touch 
blasted surface with bare hands. Do not abrasive blast or prepare more surface area in one day than 
can be coated in one day; prepare surfaces and apply coatings the same day.

G. For carbon steel surfaces, after abrasive blast cleaning, verify the surface profile by measuring with an 
impreser tape acceptable to the Owner's Representative. Performa minimum of one test per 100 
square feet of surface area. Testing shall be witnessed by the Owner's Representative. The impresser 
tape used in the test shall be permanently marked with the date, time, and locations where the test 
was made. Test results shall be promptly presented to the Owner's Representative.

H. Shop Primer: Shop primed steel shall receive a field sweep blast prior to the application of subsequent 
coats. Prepare shop primer to receive field coat in accordance with manufacturer’s instructions. 
Removal all unknown shop primers and re-prime in accordance with this specification.

3.4 SURFACE PREPARATION OF GALVANIZED STEEL AND NONFERROUS METAL
A. Prepare galvanized steel and nonferrous metal surfaces in accordance with SSPC-SP 16 and the 

coating manufacturer’s instructions.
B. Test galvanized surfaces for chromate treatments and remove as required by SSPC-SP 16, or other 

Engineer approved method.
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C. Ensure surfaces are dry.
3.5 SURFACE PREPARATION OF DUCTILE OR CAST IRON

A. Prepare ductile or cast iron surfaces in accordance with NAPF 500-03-04 Abrasive Blast Cleaning with 
the exception that ALL rust and mold coating be removed. Only tightly adhered annealing oxide may 
remain.

B. Bituminous coated pipe shall NOT be allowed if field painting is required.
C. Ensure surfaces are clean, dry, and free of oil, grease, dirt, dust, and other contaminants.
D. Painting contractor shall install a 360 degree bead of caulk. Prior to painting, in the void between 

mating flange faces and in the void between any pipe and the thread-on flange. The bead caulk shall 
prevent exterior water from penetrating into the described void and leaving rust streaks.

E. Caulk shall be a paintable, high grade flexible polysulfide joint sealant as manufactured by Polyspec 
or equal

3.6 SURFACE PREPARATION OF PVC
A. Prepare PVC surfaces in accordance with manufacturer’s instructions.
B. Ensure surfaces are clean, dry, and free of oil, grease, dirt, dust, and other contaminants.
C. Scarify PVC surfaces.

3.7 SURFACE PREPARATION OF CONCRETE
A. Interior, Wet Substrate:

1. Prepare concrete surfaces in accordance with manufacturer’s instructions, SSPC-SP 13/NACE 6, 
and ICRI 310.2.

2. Allow concrete to cure for a minimum of 28 days.
3. Test concrete for moisture in accordance with ASTM D 4263 and, if necessary, F 1869.
4. Abrasive blast surface to remove laitance and solid contaminants and to provide clean, sound 

substrate with uniform anchor profile.
5. Verify that the pH of the cleaned concrete surfaces to be coated is within the range of to 8 to 11.

Application of coating materials outside this range will not be permitted without written approval 
from the Engineer.

6. Fill holes, pits, voids, and cracks with manufacturer approved surfacer.
7. Ensure surfaces are clean, dry, and free of oil, grease, chalk, form release agents, and other 

contaminants.
B. Exterior and Interior Dry:

1. Prepare concrete surfaces in accordance with manufacturer’s instructions, SSPC-SP 13/NACE 6, 
and ICRI 310.2.

2. Allow concrete to cure for a minimum of 28 days.
3. Test concrete for moisture in accordance with ASTM D 4263 and, if necessary, F 1869.
4. Level concrete protrusions and mortar spatter.
5. Verify that the pH of the cleaned concrete surfaces to be coated is within the range of to 8 to 11.

Application of coating materials outside this range will not be permitted without written approval 
from the Engineer.

6. Fill hairline cracks less than 1/64 inch (0.4 mm) in accordance with manufacturer’s instructions.
7. Prepare cracks wider than 1/64 inch (0.4 mm), moving cracks, gaps, and expansion joints in 

accordance with manufacturer’s instructions.
8. Ensure surfaces are clean, dry, and free of oil, grease, chalk, form release agents, and other 

contaminants.
3.8 SURFACE PREPARATION OF CONCRETE FLOORS

A. Prepare concrete surfaces in accordance with manufacturer’s instructions, SSPC-SP 13/NACE 6, and 
ICRI 310.2.

B. Ensure surfaces are clean, dry, and free of oil, grease, dirt, dust, and other contaminants.
C. Allow concrete to cure for a minimum of 28 days before coating.
D. Test concrete for moisture in accordance with ASTM D 4263 and, if necessary, F 1869.
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E. Verify that the pH of the cleaned concrete surfaces to be coated is within the range of to 8 to 11.
Application of coating materials outside this range will not be permitted without written approval from 
the Engineer.

3.9 SURFACE PREPARATION OF POROUS CONCRETE MASONRY UNITS
A. Prepare porous concrete masonry unit surfaces in accordance with manufacturer’s instructions and 

SSPC-SP 13/NACE 6.
B. Ensure surfaces are clean, dry, and free of oil, grease, dirt, dust, and other contaminants.
C. Allow mortar to cure for a minimum of 28 days before coating.
D. Level protrusions and mortar spatter.

3.10 SURFACE PREPARATION OF GYPSUM BOARD
A. Prepare gypsum board surfaces in accordance with manufacturer’s instructions.
B. Ensure surfaces are clean, dry, and free of oil, grease, dirt, dust, and other contaminants.
C. Sand joint compound smooth and feather edge.
D. Avoid heavy sanding of adjacent gypsum board surfaces, which will raise nap of paper covering.
E. Do not apply putty, patching pencils, caulking, or masking tape to drywall surfaces to be painted.
F. Lightly scuff-sand tape joints after priming to remove raised paper nap. Do not sand through primer.

3.11 SURFACE PREPARATION OF WOOD
A. Prepare wood surfaces in accordance with manufacturer’s instructions.
B. Ensure surfaces are clean, dry, and free of oil, grease, dirt, dust, surface deposits of sap or pitch, and 

other contaminants.
C. Seal knots and pitch pockets.
D. Sand rough spots with the grain.
E. Fill cracks and holes with approved materials after primer is dry. Sand flush with surface when filler is 

hard.
F. Lightly sand between coats.

3.12 PROCEDURES FOR ITEMS HAVING SHOP-APPLIED PRIME COATS
A. After application of primer to surfaces, allow coating to cure for a minimum of two hours before 

handling to minimize damage.
B. When loading for shipment to the project site, use spacers and other protective devices to separate 

items to prevent damaging the shop-primed surfaces during transit and unloading. If wood spacers are 
used, remove wood splinters and particles from the shop-primed surfaces after separation. Use 
padded chains or ribbon binders to secure the loaded items and minimize damage to the shop-primed 
surfaces.

C. Cover shop-primed items 100% with protective coverings or tarpaulins to prevent deposition of road 
salts, fuel residue, and other contaminants in transit.

D. Handle shop-primed items with care during unloading, installation, and erection operations to minimize 
damage. Do not place or store shop-primed items on the ground or on top of other work unless ground 
or work is covered with a protective covering or tarpaulin. Place shop-primed items above the ground 
upon platforms, skids, or other supports.

3.13 FIELD TOUCH-UP OF SHOP-APPLIED PRIME COATS
A. Remove oil and grease surface contaminants on metal surfaces in accordance with SSPC SP-1. Use 

clean rags wetted with a degreasing solution, rinse with clean water, and wipe dry.
B. Remove dust, dirt, salts, moisture, chalking primers, or other surface contaminants that will affect the 

adhesion or durability of the coating system. Use a high-pressure water blaster or scrub surfaces with 
a broom or brush wetted with a solution of trisodium phosphate, detergent, and water. Rinse scrubbed 
surfaces with clean water.

C. Remove loose or peeling primer and other surface contaminants not easily removed by the previous 
cleaning methods in accordance with SSPC SP-7. Take care that remaining primers are not damaged
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by the blast cleaning operation. Remaining primers shall be firmly bonded to the steel surfaces with 
blast cleaned edges feathered.

D. Remove rust, scaling, or primer damaged by welding or during shipment, storage, and erection in 
accordance with SSPC SP-10. Take care that remaining primers are not damaged by the blast 
cleaning operation. Areas smaller than 1 square inch may be prepared per SSPC SP-11. Remaining 
primers shall be firmly bonded to the steel surfaces with cleaned edges feathered.

E. Use repair procedures on damaged primer that protects adjacent primer. Blast cleaning may require 
the use of lower air pressure, smaller nozzles, and abrasive particle sizes, short blast nozzle distance 
from surface, shielding, and/or masking.

F. After abrasive blast cleaning of damaged and defective areas, remove dust, blast particles, and other 
debris by dusting, sweeping, and vacuuming; then apply the specified touch-up coating.

G. Surfaces that are shop primed shall receive a field touch-up of the same primer used in the original 
prime coat.

H. Review other Specification Sections in which primers are shop applied to assure compatibility of the 
total coating system. On request, furnish information on characteristics of intermediate and finish 
coating materials to assure compatibility with primers. Notify the Owners Representative of 
anticipated problems using the materials specified over substrates primed by others.

3.14 PROCEDURES FOR THE APPLICATION OF COATINGS
A. Apply coatings in accordance with manufacturer's instructions.
B. Mix and thin coatings, including multi-component materials, in accordance with manufacturer’s 

instructions. Only full kits shall be mixed, unless properly measured using graduated measuring 
devices. Only mix coatings in areas designated for that purpose by the Owner’s 
Representative.

C. Keep containers closed when not in use to avoid contamination.
D. Do not use mixed coatings beyond pot life limits.
E. Use application equipment, tools, pressure settings, and techniques in accordance with 

manufacturer’s instructions.
F. Uniformly apply coatings at spreading rate required to achieve specified DFT.
G. Apply coatings to be free of film characteristics or defects that would adversely affect performance or 

appearance of coating systems.
H. Stripe paint with brush critical locations on steel such as welds, corners, and edges using specified 

primer. Apply an additional stripe coat of the intermediate coating material in immersion areas.
I. Roll or backroll the first coat of epoxy or block filler applied to concrete or interior block substrates to 

work the material into the substrate
3.15 SURFACES NOT TO BE COATED

A. Do not paint the following surfaces unless otherwise noted in the drawings or in other specification 
sections. Protect during the painting of adjacent areas:

B. Prefinished items not to be painted include, but are not limited to, the following factory-finished 
components, unless noted otherwise:
1. Toilet enclosures
2. Acoustic materials
3. Architectural woodwork and casework
4. Shop finished water treatment process, mechanical, and electrical equipment
5. Light fixtures
6. Switchgear
7. Distribution cabinets
8. Metal Building Wall and Roof Panels
9. FRP Pipe Supports, Hangers, and grating
10. Laboratory Cabinets

C. Finished metal surfaces not to be painted include, but are not limited to, the following, unless noted 
otherwise:
1. Aluminum
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2. Stainless steel and stainless steel piping, except for color coding
3. Chromium plated
4. Copper pipe, except for color coding
5. Submerged brass and copper.

D. Interior and exterior galvanized metal surfaces shall not be painted, unless noted otherwise in the paint 
schedule or on the plans.

E. Operating parts not to be painted include moving parts of operating equipment, such as the following:
1. Valve and damper operators
2. Linkage
3. Sensing devices
4. Motor and fan shafts

F. Labels
1. Do not paint over Underwriters Laboratories, Factory Mutual or other code-required labels or 

equipment name, identification, performance rating, or nomenclature plates.
G. Concrete and masonry surfaces unless noted to be painted on Paint Finish Schedule.
H. Shop primed steel joists if not exposed to view upon completion of construction.
I. Miscellaneous Items

1. Fencing
2. Concrete reinforcement steel
3. Buried piping unless specifically noted otherwise
4. Exposed electrical conduit.
5. Glass
6. Roofing
7. Metal letters
8. Grease fittings

J. Remove, mask, or otherwise protect hardware, lighting fixtures, switchplates, aluminum surfaces, 
machined surfaces, couplings, shafts, bearings, nameplates on machinery, and other surfaces not 
intended to be painted. Provide drop cloths to prevent paint materials from falling on or marring 
adjacent surfaces. Protect working parts of mechanical and electrical equipment from damage during 
surface preparation and painting process. Mask openings in motors to prevent paint and other 
materials from entering the motors.

3.16 SURFACES TO BE COATED
A. Coat surfaces with the specific coating systems as described below:

1. Coat mechanical equipment, such as pumps, as described in the various mechanical equipment 
specifications. Color of finish coat shall match the color of the connecting piping.

2. Coat aboveground and exposed piping or piping in vaults and structures as described in the 
various piping specifications.

3. Coat valves as described in the various valve specifications. Aboveground valves, or valves in 
vaults and structures, shall match the color of the connecting piping.

4. Coat aluminum surfaces in contact with concrete per System No. 11.
5. Coat aboveground structural steel or structural steel located in vaults and structures as described 

in Section 05120.
6. Field applied epoxy coatings for patching and touch-up of fusion-bonded epoxy lining and 

coatings shall meet the requirements of Specification Section 09961.
3.17 FIELD QUALITY CONTROL

A. Required Inspections and Documentation:
1. Verify coatings and other materials are as specified.
2. Verify environmental conditions are as specified.
3. Verify surface preparation and application are as specified.
4. Verify DFT of each coat and total DFT of each coating system are as specified using wet film and 

dry film gauges. DFT’s shall be measured in accordance with SSPC-PA2.
5. Coating Defects: Check coatings for film characteristics or defects that would adversely affect 

performance or appearance of coating systems.
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a. Check for holidays on interior steel immersion surfaces using holiday detector in accordance 
with NACE SP0188 or SSPC TU-11 using a safe blue light inspection lamps if OAP 
technology is used.

6. Report:
a. Prepare inspection reports daily.
b. Submit written reports describing inspections made and actions taken to correct 

nonconforming work.
c. Report nonconforming work not corrected.
d. Submit copies of report to Engineer and Contractor.

7. Perform tests in the presence of the Owner's Representative when available. The Owner’s 
Representative may perform independent testing of coating systems, including wet film, dry film, 
holiday, surface profile, or testing of paint products as deemed necessary.

8. Manufacturer’s Field Services: Manufacturer’s representative shall provide technical assistance 
and guidance for surface preparation and application of coating systems

3.18 REPAIR OF IMPROPERLY COATED SURFACES
If the item has an improper finish color or insufficient film thickness, clean and topcoat the surface with 
the specified paint material to obtain the specified color and coverage. Sandblast or mechanically 
abrade visible areas of chipped, peeled, or abraded paint, feathering the edges. Then prime and finish 
coat in accordance with the specifications. Work shall be free of runs, bridges, shiners, laps, or other 
imperfections.

3.19 CLEANING
A. During the progress of the work, remove discarded materials, rubbish, cans, and rags at the end of 

each day's work.
B. Thoroughly clean brushes and other application equipment at the end of each period of use and when 

changing to another paint or color.
C. Upon completion of painting work, remove masking tape, tarps, and other protective materials. Clean 

glass and paint spattered surfaces. Remove spattered paint by washing and scaping. Use care not to 
scratch or damage finished surfaces.

D. All glass that is scratched or damaged by the painter’s work or while cleaning off the paint from the 
glass shall be replaced.

E. Collect waste material which may constitute a fire hazard, place in closed metal containers, and 
remove daily from site.

END OF SECTION
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SECTION 099000.10
PAINT SYSTEM SCHEDULE

PART 1 SCHEDULE 1
TNEMEC PAINTS

  
Prime 
Coat

Intermediate
Coat

Final Coat NOTES
No

Description Surface 
preparation

Series Min. 
DFT

Series Min. 
DFT

Series Min. 
DFT

1 Exterior Metal 
- Architectural

SSPC SP3 10 2.0 
to 
4.0

1029 2.0 to 
3.0

1029 2.0 
to 
3.0

2 Exterior Metal 
- Corrosive

SSPC 
SP6, SEE 
NOTE 3

90-97 2.0 
to 
4.0

N69 3.5 to 
4.5

73 2.0 
to 
3.0

Applies to all 
exterior metal 
in vicinity of 
wastewater 
plant unless 
indicated as 
galvanized.  

Painting 
existing 

package plant 
is not required 
on this project 

unless 
coating is 
damaged

3 Exterior Galv. 
Metal

SSPC SP1 
& brush 

blast

27 3.5 
to 
4.5

N69 3.5 to 
4.5

73 2.0 
to 
3.0

Where 
indicated

4 Exterior 
Concrete

14 day 
cure & 

clean and 
dry

156 4.0 
to 

8.0

---- --- 156 4.0 
to 

8.0

5 Exterior 
Buried 

Concrete

14 day 
cure & 

clean and 
dry

46-413 8.0 
to 

12.0

--- --- 46-413 8.0 
to 

12.0

6 Exterior 
Masonry

28 day 
cure & 

clean and 
dry

156 60 
to 
80 

ft2/g
al

--- --- 156 80 to 
100 
ft2/g

al

7 Exterior 
Wood

Sand & no 
residues

10 2.5 
to 
3.5

1029 2.0 to 
3.0

1029 2.0 
to 
3.0

8 Exterior Pipe 
and 

Equipment

SSPC 
SP6, See 
Note 2 for 

DIP

N69 3.0 
to 
5.0

N69 4.0 to 
6.0

73 4.0 
to 
6.0

Applies to all 
non-stainless, 

non-
galvanized 

exterior pipe 
and 

equipment
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9 Exterior PVC 
and FRP

Lightly 
Abrade

27 2.0 
to 
3.0

--- --- 73 2.0 
to 
3.0

Applies where 
PVC or FRP 
exposed to 

sun
10 Buried Metal SSPC 

SP6, See 
Note 3

46H-
413

16.0 
to 

20.0

--- --- --- ---

11 Aluminum in 
Contact with 

Concrete

SSPC SP6 46H-
413

16.0 
to 

20.0

--- --- --- ---

12 Submerged 
Metal - 
Potable

SSPC 
SP10

N140 3.0 
to 

5.0

N140 4.0 to 
6.0

N140 4.0 
to 

6.0
13 Submerged 

Metal - 
Nonpotable

SSPC 
SP10

N69 3.0 
to 
5.0

N69 4.0 to 
6.0

N69 4.0 
to 
6.0

Contractor 
shall provide 
touch-up coat 

to cages
14 Submerged 

Concrete - 
Potable

28 day 
cure & 

brush blast

N140 4.0 
to 

6.0

N140 4.0 to 
6.0

N140 4.0 
to 

6.0
15 Submerged 

Concrete - 
Nonpotable

28 day 
cure & 

brush blast

N69 4.0 
to 

6.0

N69 4.0 to 
6.0

N69 4.0 
to 

6.0
16 Metal High 

Temp
SSPC 
SP10

39 0.7 
to 
1.5

39 0.7 to 
1.5

39 0.7 
to 
1.5

Applies to all 
non-stainless 

pipe and 
equipment 

within 50’ of 
blower 

discharge
17 Interior Metal 

-Architectural
SSPC SP3 10 2.0 

to 
4.0

1029 2.0 to 
3.0

1029 2.0 
to 
3.0

18 Interior Metal- 
Corrosive

SSPC SP6 N69 2.0 
to 

3.0

N69 3.0 to 
5.0

N69 3.0 
to 

5.0
19 Interior Galv. 

Metal
SSPC SP6 27 4.0 

to 
6.0

--- --- 73 2.0 
to 
3.0

20 Interior 
Concrete 

Architectural

28 day 
cure & 

clean and 
dry

104 60 
to 
80 

ft2/g
al

--- --- 104 80 to 
100 
ft2/g

al

21 Interior 
Concrete - 
Corrosive

28 day 
cure & 

brush blast

104 60 
to 
80 

ft2/g
al

--- --- 104 80 to 
100 
ft2/g

al

22 Concrete Floor 
Painted

28 day 
cure & 

brush blast

201 6.0 
to 

8.0

280 8.0 to 
10.0

280 80. 
to 

10.0
23 Concrete Floor 

Clear Sealer
28 day 
cure & 

brush blast

201 10.0 
to 

12.0

--- --- --- ---
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24 Interior 
Masonry - 

Archi

28 day 
cure

130 60 
to 
80 

ft2/g
al

1029 2.0 to 
3.0

1029 2.0 
to 

3.0

25 Interior 
Masonry - 
Corrosive

28 day 
cure

104 60 
to 
80 

ft2/g
al

--- --- 104 80 to 
100 
ft2/g

al

26 Interior Wood sand & no 
residues

36 2.0 
to 
3.0

1029 2.0 to 
3.0

1029 2.0 
to 
3.0

27 Interior 
Gypsum 
Drywall

See Spec. 
09260

151 1.0 
to 
2.0

113 2.0 to 
3.0

113 2.0 
to 
3.0

28 Bound 
Absorption 

Panels

No 
residues

23 1.5 
to 

3.0

23 1.5 to 
3.0

--- ---

29 Interior Pipe 
and 

Equipment, 
See note 1

SSPC 
SP6, See 
Note 2 for 

DIP

27 3.0 
to 
5.0

N69 4.0 to 
6.0

N69 4.0 
to 
6.0

30 Interior PVC 
and FRP

Lightly 
Abrade

27 2.0 
to 

3.0

--- --- N69 2.0 
to 

3.0
31 Electrical 

Conduit 
Runs, Metalic 

Tubing

SSPC SP6 37H 2.0 
to 
3.5

Match Wall Match Wall

32 Cotton/Canvas 
on Pipe 

Insulation

--- 1029 1.5 
to 

2.0

--- --- 1029 1.5 
to 

2.0
33 Submerged 

Metal - Zinc 
Primer

SSPC 
SP10

91-
H2O

2.5 
to 
3.5

N140 4.0 to 
6.0

N140 4.0 
to 
6.0

34 Metal 
Corrosive - 
Zinc Primer

SSPC SP6 91-
H2O

2.5 
to 

3.5

N69 3.0 to 
5.0

N69 3.0 
to 

5.0
35 Interior 

Gypsum 
Drywall - 

Epoxy

151-
1051

.07 
to 
1.5

113 4.0 to 
5.0

113 4.0 
to 
5.0

36 Exterior Metal 
Architectural, 

Epoxy

SSPC SP6 27 4.0 
to 

6.0

--- --- 73 2.0 
to 

3.0
37 Interior Metal 

Architectural, 
Expoxy

SSPC SP6 27 4.0 
to 

6.0

--- --- 73 2.0 
to 

3.0

Notes: All paint systems shown with crosshatching are not anticipated to be required on this project.
1.  Unless otherwise specified.
2. Surface prep shall be in compliance with Tnemec Technical Bulletin No. 07-52. If surface profile is 

less than 1.5 mils then brush-off blast clean, if surface profile is more than 1.5 mils then hand or 
power tool clean.

3. SSPC SP10 for immersion service.
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4. Coating systems from other suppliers, including Sherwin Williams and other suppliers approved in 
Section 099000 will be accepted.  This schedule outlines specific systems acceptable if Tnemec 
is selected.

END OF SECTION
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SECTION 221116 
DOMESTIC WATER PIPING

PART 1 GENERAL
1.1 SUMMARY

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section.

1.2 ACTION SUBMITTALS
A. Product Data: For transition fittings and dielectric fittings.
B. LEED Submittal:

1. Product Data for Credit EQ 4.1: For solvent cements and adhesive primers, documentation 
including printed statement of VOC content.

2. Laboratory Test Reports for Credit IEQ 4: For solvent cements and adhesive primers, 
documentation indicating that products comply with the testing and product requirements of the 
California Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers.”

1.3 INFORMATIONAL SUBMITTALS
A. System purging and disinfecting activities report.

B. Field quality-control reports.
1.4 FIELD CONDITIONS

A. Interruption of Existing Water Service: Do not interrupt water service to facilities occupied by Owner or 
others unless permitted under the following conditions and then only after arranging to provide 
temporary water service according to requirements indicated:
1. Notify Engineer no fewer than two days in advance of proposed interruption of water service.
2. Do not interrupt water service without Engineer’s written permission.

PART 2 PRODUCTS
2.1 PIPING MATERIALS

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, 
and joining methods for specific services, service locations, and pipe sizes.

B. Potable-water piping and components shall comply with NSF 14 and NSF 61. Plastic piping 
components shall be marked with "NSF-pw.”

2.2 COPPER TUBE AND FITTINGS
A. Hard Copper Tube: ASTM B 88, Type L water tube, drawn temper.
B. Soft Copper Tube: ASTM B 88, Type K water tube, annealed temper.
C. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings.
D. Wrought-Copper Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.
E. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends.
F. Copper Unions:

1. MSS SP-123.
2. Cast-copper-alloy, hexagonal-stock body.
3. Ball-and-socket, metal-to-metal seating surfaces.
4. Solder-joint or threaded ends.
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G. Copper Pressure-Seal-Joint Fittings:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Elkhart Products Corporation.
b. NIBCO Inc.
c. Viega.

2. Fittings for NPS 2 and Smaller: Wrought-copper fitting with EPDM-rubber, O-ring seal in each 
end.

3. Fittings for NPS 2-1/2 to NPS 4: Cast-bronze or wrought-copper fitting with EPDM-rubber, O-ring 
seal in each end.

H. Copper Push-on-Joint Fittings:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Victaulic Company.

2. Description:
a. Cast-copper fitting complying with ASME B16.18 or wrought-copper fitting complying with 

ASME B 16.22.
b. Stainless-steel teeth and EPDM-rubber, O-ring seal in each end instead of solder-joint ends.

I. Copper-Tube Extruded-Tee Connections:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. T-Drill Industries Inc.
b. Description: Tee formed in copper tube according to ASTM F 2014.

J. Appurtenances for Grooved-End Copper-Tubing:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Anvil International.
b. Shurjoint Piping Products.
c. Victaulic Company.
d. Bronze Fittings for Grooved-End, Copper Tubing: ASTM B 75 copper tube or ASTM B 584 

bronze castings.
e. Mechanical Couplings for Grooved-End Copper Tubing:

1) Copper-tube dimensions and design similar to AWWA C606.
2) Ferrous housing sections.
3) EPDM-rubber gaskets suitable for hot and cold water.
4) Bolts and nuts.
5) Minimum Pressure Rating: 300 psig.



DOMESTIC WATER PIPING 221116 - 3

2.3 DUCTILE-IRON PIPE AND FITTINGS
A. Mechanical-Joint, Ductile-Iron Pipe:

1. AWWA C151/A21.51, with mechanical-joint bell and plain spigot end unless grooved or flanged 
ends are indicated.

2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands, rubber gaskets, 
and steel bolts.

B. Standard-Pattern, Mechanical-Joint Fittings:
1. AWWA C110/A21.10, ductile or gray iron.
2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands, rubber gaskets, 

and steel bolts.
C. Compact-Pattern, Mechanical-Joint Fittings:

1. AWWA C153/A21.53, ductile iron.
2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands, rubber gaskets, 

and steel bolts.
D. Push-on-Joint, Ductile-Iron Pipe: 

1. AWWA C151/A21.51.
1. Push-on-joint bell and plain spigot end unless grooved or flanged ends are indicated.

E. Standard-Pattern, Push-on-Joint Fittings:
1. AWWA C110/A21.10, ductile or gray iron.
2. Gaskets: AWWA C111/A21.11, rubber.

F. Compact-Pattern, Push-on-Joint Fittings:
1. AWWA C153/A21.53, ductile iron.

G. Gaskets: AWWA C111/A21.11, rubber.
H. Plain-End, Ductile-Iron Pipe: AWWA C151/A21.51.
I. Appurtenances for Grooved-End, Ductile-Iron-Pipe:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Shurjoint Piping Products.
b. Star Pipe Products.
c. Victaulic Company.

2. Fittings for Grooved-End, Ductile-Iron Pipe: ASTM A 47, malleable-iron castings or ASTM A 536, 
ductile-iron castings with dimensions that match pipe.

3. Mechanical Couplings for Grooved-End, Ductile-Iron-Pipe:
a. AWWA C606 for ductile-iron-pipe dimensions.
b. Ferrous housing sections.
c. EPDM-rubber gaskets suitable for hot and cold water.
d. Bolts and nuts.
e. Minimum Pressure Rating:

1) NPS 14 to NPS 18 (DN 350 to DN 450): 250 psig.
2) NPS 20 to NPS 46 (DN 500 to DN 900): 150 psig.



DOMESTIC WATER PIPING 221116 - 4

2.4 GALVANIZED-STEEL PIPE AND FITTINGS
A. Galvanized-Steel Pipe:

1. ASTM A 53/A 53M, Type E, Grade B, Standard Weight.
2. Include ends matching joining method.

B. Galvanized-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53 or ASTM A 106, Standard Weight, 
seamless steel pipe with threaded ends.

C. Galvanized, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
D. Malleable-Iron Unions:

1. ASME B16.39, Class 150.
2. Hexagonal-stock body.
3. Ball-and-socket, metal-to-metal, bronze seating surface.
4. Threaded ends.

E. Flanges: ASME B16.1, Class 125, cast iron.
F. Appurtenances for Grooved-End, Galvanized-Steel Pipe:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Anvil International.
b. Grinnell Mechanical Products; Tyco Fire Products LP.
c. Shurjoint Piping Products.
d. Victaulic Company.

2. Fittings for Grooved-End, Galvanized-Steel Pipe: ASTM A 47, malleable-iron casting; ASTM A 
106, steel pipe; or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.

3. Fittings for Grooved-End, Galvanized-Steel Pipe:
a. AWWA C606 for steel-pipe dimensions.
b. Ferrous housing sections.
c. EPDM-rubber gaskets suitable for hot and cold water.
d. Bolts and nuts.
e. Minimum Pressure Rating:

1) NPS 8 (DN 200) and Smaller: 600 psig.
2) NPS 10 and NPS 12 (DN 250 to DN 300): 400 psig.
3) NPS 14 to NPS 24 (DN 350 to DN 600): 250 psig.



DOMESTIC WATER PIPING 221116 - 5

2.5 STAINLESS-STEEL PIPING
A. Potable-water piping and components shall comply with NSF 61.
B. Stainless-Steel Pipe: ASTM A 312, Schedule 40.
C. Stainless-Steel Pipe Fittings: ASTM A 815.
D. Appurtenances for Grooved-End, Stainless-Steel Pipe:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Anvil International.
b. Grinnell Mechanical Products; Tyco Fire Products LP.
c. Shurjoint Piping Products.
d. Victaulic Company.

2. Fittings for Grooved-End, Stainless-Steel Pipe: Stainless-steel casting with dimensions matching 
stainless-steel pipe.

3. Mechanical Couplings for Grooved-End, Stainless-Steel Pipe:
a. AWWA C606 for stainless-steel-pipe dimensions.
b. Stainless-steel housing sections.
c. Stainless-steel bolts and nuts.
d. EPDM-rubber gaskets suitable for hot and cold water.
e. Minimum Pressure Rating:

1) NPS 8 and Smaller: 600 psig.
2) NPS 10 and NPS 12: 400 psig.
3) NPS 14 to NPS 24: 250 psig.

2.6 CPVC PIPING
A. CPVC Pipe: ASTM F 441, Schedule 80.

1. CPVC Socket Fittings: ASTM F 439 for Schedule 80.
2. CPVC Threaded Fittings: ASTM F 437, Schedule 80.0

B. CPVC Piping System: ASTM D 2846, SDR 11, pipe and socket fittings.
C. CPVC Tubing System: ASTM D 2846, SDR 11, tube and socket fittings.

2.7 PEX TUBE AND FITTINGS
A. PEX Distribution System: ASTM F 877, SDR 9 tubing.
B. Fittings for PEX Tube: ASTM F 1807, metal-insert type with copper or stainless-steel crimp rings and 

matching PEX tube dimensions.
C. Manifold: Multiple-outlet, plastic or corrosion-resistant-metal assembly complying with ASTM F 877; 

with plastic or corrosion-resistant-metal valve for each outlet.
2.8 PEX-AL-PEX TUBE AND FITTINGS

A. PEX-AL-PEX Distribution System: ASTM F 1281 tubing.
B. Fittings for PEX-AL-PEX Tube: ASTM F 1281, metal-insert type with copper or stainless-steel crimp 

rings and matching PEX-AL-PEX tube dimensions.
2.9 PEX-AL-HDPE TUBE AND FITTINGS

A. PEX-AL-HPDE Distribution System: ASTM F 1986 tubing.
B. Fittings for PEX-AL-HDPE Tube: ASTM F 1986, metal-insert type with copper or stainless-steel crimp 

ring and matching PEX-AL-HDPE tube dimensions
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2.10 PVC PIPE AND FITTINGS
A. PVC Pipe: ASTM D 1785, Schedule 80.
B. PVC Socket Fittings: ASTM D 2467 for Schedule 80.
C. PVC Schedule 80 Threaded Fittings: ASTM D 2464.

2.11 PP PIPE AND FITTINGS
A. PP Pipe: ASTM F 2389, SDR 11.
B. PVC Socket Fittings: ASTM F 2389.

2.12 PIPING JOINING MATERIALS
A. Pipe-Flange Gasket Materials:

1. AWWA C110/A21.10, rubber, flat face, 1/8 inch thick or ASME B16.21, nonmetallic and asbestos 
free unless otherwise indicated.

2. Full-face or ring type unless otherwise indicated.
B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.

C. Solder Filler Metals: ASTM B 32, lead-free alloys.
D. Flux: ASTM B 813, water-flushable.
E. Brazing Filler Metals: AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty brazing 

unless otherwise indicated.
F. Solvent Cements for Joining CPVC Piping and Tubing: ASTM F 493.

1. CPVC solvent cement shall have a VOC content of 490 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24).

2. Adhesive primer shall have a VOC content of 550 g/L or less when calculated according to 40 
CFR 59, Subpart D (EPA Method 24).

3. Solvent cement and adhesive primer shall comply with the testing and product requirements of 
the California Department of Health Services' "Standard Practice for the Testing of Volatile 
Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."

G. Solvent Cements for Joining PVC Piping: ASTM D 2564. Include primer according to ASTM F 656.
1. PVC solvent cement shall have a VOC content of 510 g/L or less when calculated according to 

40 CFR 59, Subpart D (EPA Method 24).
2. Adhesive primer shall have a VOC content of 550 g/L or less when calculated according to 40 

CFR 59, Subpart D (EPA Method 24).
3. Solvent cement and adhesive primer shall comply with the testing and product requirements of 

the California Department of Health Services' "Standard Practice for the Testing of Volatile 
Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."

H. Plastic, Pipe-Flange Gaskets, Bolts, and Nuts: Type and material recommended by piping system 
manufacturer unless otherwise indicated.
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2.13 ENCASEMENT FOR PIPING
A. Standard: ASTM A 674 or AWWA C105/A21.5.

2.14 TRANSITION FITTINGS
A. General Requirements:

1. Same size as pipes to be joined.
2. Pressure rating at least equal to pipes to be joined.
3. End connections compatible with pipes to be joined.

B. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system fitting
C. Sleeve-Type Transition Coupling: AWWA C219.
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Cascade Waterworks Manufacturing.
b. Dresser, Inc.; Piping Specialties Products.
c. Ford Meter Box Company, Inc. (The).
d. JCM Industries.
e. Romac Industries, Inc.
f. Smith-Blair, Inc; a Sensus company.

D. Plastic-to-Metal Transition Fittings:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Charlotte Pipe and Foundry Company.
b. Harvel Plastics, Inc.
c. Spears Manufacturing Company.

E. Plastic-to-Metal Transition Unions:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Colonial Engineering, Inc.
b. NIBCO Inc.
c. Spears Manufacturing Company.

2.15 DIELECTRIC FITTINGS
A. General Requirements: Assembly of copper alloy and ferrous materials with separating nonconductive 

insulating material. Include end connections compatible with pipes to be joined.
B. Dielectric Unions:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Capitol Manufacturing Company; member of the Phoenix Forge Group.
b. Central Plastics Company.
c. Hart Industries International, Inc.
d. Jomar International.
e. Matco-Norca.
f. McDonald, A.Y. Mfg. Co.
g. Watts; a division of Watts Water Technologies, Inc.
h. Wilkins; a Zurn company.

2. Standard: ASSE 1079.
3. Pressure Rating: 150 psig at 180 deg F.
4. End Connections: Solder-joint copper alloy and threaded ferrous.

C. Dielectric Flanges:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Capitol Manufacturing Company; member of the Phoenix Forge Group.
b. Central Plastics Company.
c. Matco-Norca.
d. Watts; a division of Watts Water Technologies, Inc.
e. Wilkins; a Zurn company.

2. Standard: ASSE 1079.
3. Factory-fabricated, bolted, companion-flange assembly.
4. Pressure Rating: 175 psig minimum.
5. End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-joint copper 

alloy and threaded ferrous.
D. Dielectric-Flange Insulating Kits:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Advance Products & Systems, Inc.
b. Calpico, Inc.
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c. Central Plastics Company.
d. Pipeline Seal and Insulator, Inc.

2. Nonconducting materials for field assembly of companion flanges.
3. Pressure Rating: 150 psig.
4. Gasket: Neoprene or phenolic.
5. Bolt Sleeves: Phenolic or polyethylene.
6. Washers: Phenolic with steel backing washers.

E. Dielectric Nipples:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Elster Perfection Corporation.
b. Grinnell mechanical Products; Tyco Fire Products LP.
c. Matco-Norca.
d. Precision Plumbing Products, Inc.
e. Victaulic Company.

2. Standard: IAPMO PS 66.
3. Electroplated steel nipple complying with ASTM F 1545.
4. Pressure Rating: 300 psig at 225 deg F.
5. End Connections: Male threaded or grooved.
6. Lining: Inert and noncorrosive, propylene.
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PART 3 EXECUTION
3.1 EARTHWORK

A. Comply with requirements in Section 312000 "Earth Moving" for excavating, trenching, and backfilling.
3.2 PIPING INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic 
water piping. Indicated locations and arrangements are used to size pipe and calculate friction loss, 
expansion, and other design considerations. Install piping as indicated unless deviations to layout are 
approved on coordination drawings.

B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."
C. Install ductile-iron piping under building slab with restrained joints according to AWWA C600 and 

AWWA M41.
D. Install underground ductile-iron pipe in PE encasement according to ASTM A 674 or AWWA C105.
E. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve, inside the 

building at each domestic water service entrance. Comply with requirements for pressure gages in 
Section 220519 "Meters and Gages for Plumbing Piping" and with requirements for drain valves and 
strainers Section 221119 "Domestic Water Piping Specialties".

F. Install shutoff valve immediately upstream of each dielectric fitting.
G. Install water-pressure-reducing valves downstream from shutoff valves. Comply with requirements for 

pressure-reducing valves in Section 221119 "Domestic Water Piping Specialties".
H. Install domestic water piping level without pitch and plumb.
I. Rough-in domestic water piping for water-meter installation according to utility company's 

requirements.
J. Install seismic restraints on piping. Comply with requirements for seismic-restraint devices in Section 

220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment".
K. Install piping concealed from view and protected from physical contact by building occupants unless 

otherwise indicated and except in equipment rooms and service areas.
L. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles 

or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
M. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and 

coordinate with other services occupying that space.
N. Install piping to permit valve servicing.
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O. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher than 
system pressure rating used in applications below unless otherwise indicated.

P. Install piping free of sags and bends.
Q. Install fittings for changes in direction and branch connections.
R. Install PEX piping with loop at each change of direction of more than 90 degrees.
S. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.
T. Install pressure gages on suction and discharge piping from each plumbing pump and packaged 

booster pump. Comply with requirements for pressure gages in Section 220519 "Meters and Gages 
for Plumbing Piping".

U. Install thermostats in hot-water circulation piping. Comply with requirements in Section 221123 
"Domestic Water Pumps" for thermostats.

V. Install thermometers on outlet piping from each water heater. Comply with requirements for 
thermometers in Section 220519 "Meters and Gages for Plumbing Piping".

W. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for 
sleeves specified in Division 22 Section “Sleeves and Sleeve Seals for Plumbing Piping.”

X. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for 
sleeve seals specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping.”

Y. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for 
escutcheons specified in Division 22 Section "Escutcheons for Plumbing Piping.”

3.3 JOINT CONSTRUCTION
A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before 

assembly.
C. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full 

and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe 
fittings and valves as follows:
1. Apply appropriate tape or thread compound to external pipe threads.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

D. Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed Joints" 
chapter.

E. Soldered Joints for Copper Tubing: Apply ASTM B 813, water-flushable flux to end of tube. Join 
copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."

F. Pressure-Sealed Joints for Copper Tubing: Join copper tube and pressure-seal fittings with tools 
recommended by fitting manufacturer.

G. Push-on Joints for Copper Tubing: Clean end of tube. Measure insertion depth with manufacturer's 
depth gage. Join copper tube and push-on-joint fittings by inserting tube to measured depth.

H. Extruded-Tee Connections: Form tee in copper tube according to ASTM F 2014. Use tool designed for 
copper tube; drill pilot hole, form collar for outlet, dimple tube to form seating stop, and braze branch 
tube into collar.

I. Joint Construction for Grooved-End Copper Tubing: Make joints according to AWWA C606. Roll 
groove ends of tubes. Lubricate and install gasket over ends of tubes or tube and fitting. Install 
coupling housing sections over gasket with keys seated in tubing grooves. Install and tighten housing 
bolts.

J. Joint Construction for Grooved-End Copper Tubing: Make joints according to AWWA C606. Roll 
groove ends of tubes. Lubricate and install gasket over ends of tubes or tube and fitting. Install 
coupling housing sections over gasket with keys seated in tubing grooves. Install and tighten housing 
bolts.
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K. Joint Construction for Grooved-End Steel Piping: Make joints according to AWWA C606. Roll groove 
ends of pipe as specified. Lubricate and install gasket over ends of pipes or pipe and fitting. Install 
coupling housing sections over gasket with keys seated in piping grooves. Install and tighten housing 
bolts

L. Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, type, and 
thickness suitable for domestic water service. Join flanges with gasket and bolts according to ASME 
B31.9.

M. Joint Construction for Solvent-Cemented Plastic Piping: Clean and dry joining surfaces. Join pipe and 
fittings according to the following:
1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.

Apply primer.
2. CPVC Piping: Join according to ASTM D 2846 Appendix.
3. PVC Piping: Join according to ASTM D 2855.

N. Joints for PEX Piping: Join according to ASTM F 1807.
O. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of both 

piping systems.
3.4 TRANSITION FITTING INSTALLATION

A. Install transition couplings at joints of dissimilar piping.
B. Transition Fittings in Underground Domestic Water Piping:

1. Fittings for NPS 1-1/2 and Smaller: Fitting-type coupling.
2. Fittings for NPS 2 and Larger: Sleeve-type coupling.

C. Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller: Plastic-to-metal 
transition (As Shown)

3.5 DIELECTRIC FITTING INSTALLATION
A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
B. Dielectric Fittings for NPS 2 and Smaller: Use dielectric unions.
C. Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric flange kits.
D. Dielectric Fittings for NPS 5 and Larger: Use dielectric flange kits.

3.6 HANGER AND SUPPORT INSTALLATION
A. Comply with requirements for seismic-restraint devices in Section 220548 "Vibration and Seismic 

Controls for Plumbing Piping and Equipment."
B. Comply with requirements for pipe hanger, support products, and installation in Section 220529 

"Hangers and Supports for Plumbing Piping and Equipment.”
1. Vertical Piping: MSS Type 8 or 42, clamps.
2. Individual, Straight, Horizontal Piping Runs:

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.
c. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls.

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls. Support 
pipe rolls on trapeze.

4. Base of Vertical Piping: MSS Type 52, spring hangers.
C. Support vertical piping and tubing at base and at each floor.
D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.
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E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod 
diameters:
1. NPS 3/4 and Smaller: 60 inches with 3/8-inch rod.
2. NPS 1 and NPS 1-1/4: 72 inches with 3/8-inch rod.
3. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.
4. NPS 2-1/2: 108 inches with 1/2-inch rod.
5. NPS 3 to NPS 5: 10 feet with 1/2-inch rod.
6. NPS 6: 10 feet with 5/8-inch rod.
7. NPS 8: 10 feet with 3/4-inch rod.

F. Install supports for vertical copper tubing every 10 feet.
G. Install hangers for steel piping with the following maximum horizontal spacing and minimum rod 

diameters:
1. NPS 1-1/4 and Smaller: 84 inches with 3/8-inch rod.
2. NPS 1-1/2: 108 inches with 3/8-inch rod.
3. NPS 2: 10 feet with 3/8-inch rod.
4. NPS 2-1/2: 11 feet with 1/2-inch rod.
5. NPS 3 and NPS 3-1/2: 12 feet with 1/2-inch rod.
6. NPS 4 and NPS 5: 12 feet with 5/8-inch rod.
7. NPS 6: 12 feet with 3/4-inch rod.
8. NPS 8 to NPS 12: 12 feet with 7/8-inch rod.

H. Install supports for vertical steel piping every 15 feet.
I. Install hangers for stainless-steel piping with the following maximum horizontal spacing and minimum 

rod diameters:
1. NPS 1-1/4 and Smaller: 84 inches with 3/8-inch rod.
2. NPS 1-1/2: 108 inches with 3/8-inch rod.
3. NPS 2: 10 feet with 3/8-inch rod.
4. NPS 2-1/2: 11 feet with 1/2-inch rod.
5. NPS 3 and NPS 3-1/2: 12 feet with 1/2-inch rod.
6. NPS 4 and NPS 5: 12 feet with 5/8-inch rod.
7. NPS 6: 12 feet with 3/4-inch rod.
8. NPS 8 to NPS 12: 12 feet with 7/8-inch rod.

J. Install supports for vertical stainless-steel piping every 15 feet.
K. Install vinyl-coated hangers for CPVC piping with the following maximum horizontal spacing and 

minimum rod diameters:
1. NPS 1 and Smaller: 36 inches with 3/8-inch rod.
2. NPS 1-1/4 to NPS 2: 48 inches with 3/8-inch rod.
3. NPS 2-1/2 to NPS 3-1/2: 48 inches with 1/2-inch rod.
4. NPS 4 and NPS 5: 48 inches with 5/8-inch rod.
5. NPS 6: 48 inches with 3/4-inch rod.
6. NPS 8: 48 inches with 7/8-inch rod.

L. Install supports for vertical CPVC piping every 60 inches for NPS 1 and smaller, and every 72 inches 
for NPS 1-1/4 and larger.

M. Install vinyl-coated hangers for PEX piping with the following maximum horizontal spacing and 
minimum rod diameters:
1. NPS 1 and Smaller: 32 inches with 3/8-inch rod

N. Install hangers for vertical PEX piping every 48 inches.
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O. Install vinyl-coated hangers for PVC piping with the following maximum horizontal spacing and 
minimum rod diameters:
1. NPS 2 and Smaller: 48 inches with 3/8-inch rod.
2. NPS 2-1/2 to NPS 3-1/2: 48 inches with 1/2-inch rod
3. NPS 4 and NPS 5: 48 inches with 5/8-inch rod.
4. NPS 6: 48 inches with 3/4-inch rod.
5. NPS 8: 48 inches with 7/8-inch rod.

P. Install supports for vertical PVC piping every 48 inches.
Q. Install vinyl-coated hangers for PP piping with the following maximum horizontal spacing and minimum 

rod diameters:
1. NPS 1 and Smaller: 36 inches with 3/8-inch rod.
2. NPS 1-1/4 to NPS 2: 48 inches with 3/8-inch rod.
3. NPS 2-1/2 to NPS 3-1/2: 48 inches with 1/2-inch rod.
4. NPS 4 and NPS 5: 48 inches with 5/8-inch rod.
5. NPS 6: 48 inches with 3/4-inch rod.
6. NPS 8: 48 inches with 7/8-inch rod.

R. Install supports for vertical PP piping every 60 inches for NPS 1 and smaller, and every 72 inches for 
NPS 1-1/4 and larger.

S. Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's written 
instructions.

3.7 CONNECTIONS
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A. Drawings indicate general arrangement of piping, fittings, and specialties.
B. When installing piping adjacent to equipment and machines, allow space for service and maintenance.
C. Connect domestic water piping to exterior water-service piping. Use transition fitting to join dissimilar 

piping materials.
D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect to the 

following:
1. Domestic Water Booster Pumps: Cold-water suction and discharge piping.
2. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated, but not smaller 

than sizes of water heater connections.
3. Plumbing Fixtures: Cold- and hot-water supply piping in sizes indicated, but not smaller than 

required by plumbing code.
4. Equipment: Cold- and hot-water supply piping as indicated, but not smaller than equipment 

connections. Provide shutoff valve and union for each connection. Use flanges instead of unions 
for NPS 2-1/2 and larger.

3.8 IDENTIFICATION
A. Identify system components. Comply with requirements for identification materials and installation in 

Section 220553 "Identification for Plumbing Piping and Equipment".
B. Label pressure piping with system operating pressure.
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3.9 FIELD QUALITY CONTROL
A. Perform tests and inspections.
B. Piping Inspections:

1. Do not enclose, cover, or put piping into operation until it has been inspected and approved by 
authorities having jurisdiction.

2. During installation, notify authorities having jurisdiction at least one day before inspection must be 
made. Perform tests specified below in presence of authorities having jurisdiction:
a. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in after 

roughing-in and before setting fixtures.
b. Final Inspection: Arrange for authorities having jurisdiction to observe tests specified in 

"Piping Tests" Subparagraph below and to ensure compliance with requirements.
3. Reinspection: If authorities having jurisdiction find that piping will not pass tests or inspections, 

make required corrections and arrange for reinspection.
4. Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.

C. Piping Tests:
1. Fill domestic water piping. Check components to determine that they are not air bound and that 

piping is full of water.
2. Test for leaks and defects in new piping and parts of existing piping that have been altered, 

extended, or repaired. If testing is performed in segments, submit a separate report for each test, 
complete with diagram of portion of piping tested.

3. Leave new, altered, extended, or replaced domestic water piping uncovered and unconcealed 
until it has been tested and approved. Expose work that was covered or concealed before it was 
tested.

4. Cap and subject piping to static water pressure of 50 psig above operating pressure, without 
exceeding pressure rating of piping system materials. Isolate test source and allow it to stand for 
four hours. Leaks and loss in test pressure constitute defects that must be repaired.

5. Repair leaks and defects with new materials and retest piping or portion thereof until satisfactory 
results are obtained.

6. Prepare reports for tests and for corrective action required.
D. Domestic water piping will be considered defective if it does not pass tests and inspections.
E. Prepare test and inspection reports.

3.10 ADJUSTING
A. Perform the following adjustments before operation:

1. Close drain valves, hydrants, and hose bibbs.
2. Open shutoff valves to fully open position.
3. Open throttling valves to proper setting.
4. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow.

a. Manually adjust ball-type balancing valves in hot-water-circulation return piping to provide 
flow of hot water in each branch.

b. Adjust calibrated balancing valves to flows indicated.
5. Remove plugs used during testing of piping and for temporary sealing of piping during 

installation.
6. Remove and clean strainer screens. Close drain valves and replace drain plugs.
7. Remove filter cartridges from housings and verify that cartridges are as specified for application 

where used and are clean and ready for use.
8. Check plumbing specialties and verify proper settings, adjustments, and operation.
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3.11 CLEANING
A. Clean and disinfect potable domestic water piping as follows:

1. Purge new piping and parts of existing piping that have been altered, extended, or repaired 
before using.

2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if methods 
are not prescribed, use procedures described in either AWWA C651 or AWWA C652 or follow 
procedures described below:
a. Flush piping system with clean, potable water until dirty water does not appear at outlets.
b. Fill and isolate system according to either of the following:

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm of chlorine.
Isolate with valves and allow to stand for 24 hours.

2) Fill system or part thereof with water/chlorine solution with at least 200 ppm of chlorine.
Isolate and allow to stand for three hours.

c. Flush system with clean, potable water until no chlorine is in water coming from system after 
the standing time.

d. Repeat procedures if biological examination shows contamination
e. Submit water samples in sterile bottles to authorities having jurisdiction.

B. Clean non-potable domestic water piping as follows:
1. Purge new piping and parts of existing piping that have been altered, extended, or repaired 

before using.
2. Use purging procedures prescribed by authorities having jurisdiction or; if methods are not 

prescribed, follow procedures described below:
a. Flush piping system with clean, potable water until dirty water does not appear at outlets.
b. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat procedures 

if biological examination shows contamination.
C. Prepare and submit reports of purging and disinfecting activities. Include copies of water-sample 

approvals from authorities having jurisdiction.
D. Clean interior of domestic water piping system. Remove dirt and debris as progresses.

3.12 PIPING SCHEDULE
A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in 

applications below unless otherwise indicated.
B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
C. Fitting Option: Extruded-tee connections and brazed joints may be used on above ground copper 

tubing.
D. Under-building-slab, domestic water, building service piping, NPS 3 and smaller shall be the following:

1. Soft copper tube, ASTM B 88, Type K; wrought-copper, solder-joint fittings; and brazed joints.
2. PVC, Schedule 80 socket fittings; and solvent-cemented joints.
3. PP, SDR 11 socket fittings; and fusion-welded joints.

E. Under-building-slab, domestic water, building-service piping, NPS 4 to NPS 8 and larger shall be the 
following:
1. Soft copper tube, ASTM B 88, Type K; wrought-copper, solder-joint fittings; and brazed joints
2. Mechanical-joint, ductile-iron pipe; standard-pattern mechanical-joint fittings; and mechanical 

joints.
3. Push-on-joint, ductile-iron pipe; compact pattern, push-on-joint fittings; and gasketed joints.
4. Plain-end, ductile-iron pipe; grooved-joint, ductile-iron-pipe appurtenances; and grooved joints.
5. PVC, Schedule 80 socket fittings; and solvent-cemented joints.
6. PP, SDR 11 socket fittings; and fusion-welded joints.
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F. Under-building slab, combined domestic water, building-service, and fire-service-main piping, NPS 6 
to NPS 12, shall be the following:
1. Mechanical-joint, ductile-iron pipe; standard-pattern mechanical-joint fittings; and mechanical 

joints.
2. Push-on-joint, ductile-iron pipe; compact pattern, push-on-joint fittings; and gasketed joints.
3. Plain-end, ductile-iron pipe; grooved-joint, ductile-iron-pipe appurtenances; and grooved joints.

G. Under-building-slab, domestic water piping, NPS 2 and smaller, shall be the following:
1. Soft copper tube, ASTM B 88, Type K; wrought-copper solder-joint fittings; and brazed joints.
2. PVC, Schedule 80 socket fittings; and solvent-cemented joints.
3. PP, SDR 11 socket fittings; and fusion-welded joints.

H. Aboveground domestic water piping, NPS 2 and smaller, shall be the following:
1. Galvanized-steel pipe and nipples; galvanized, gray-iron threaded fittings; and threaded joints.
2. Hard copper tube, ASTM B 88, Type L; wrought- copper solder-joint fittings; and soldered joints.
3. Hard copper tube, ASTM B 88, Type L; copper pressure-seal-joint fittings; and pressure-sealed 

joints.
4. Hard copper tube, ASTM B 88, Type L; copper push-on-joint fittings; and push-on joints.
5. CPVC, Schedule 80 socket fittings; and solvent-cemented joints.
6. CPVC, Schedule 80 pipe; CPVC, Schedule 80 threaded fittings; and threaded joints.
7. CPVC Tubing System: CPVC tube; CPVC socket fittings; and solvent-cemented joints. NPS 

1-1/2 and NPS 2 CPVC pipe with CPVC socket fittings may be used instead of tubing.
8. PEX Tube, NPS 1 and smaller; fittings for PEX tube; and crimped joints.
9. PE-AL-PE tube, NPS 1 and smaller; fittings for PE-AL-PE tube; and crimped joints.
10. PEX-AL-PEX tube, NPS 1 and smaller; fittings for PEX-AL-PEX tube; and crimped joints.
11. PVC, Schedule 80 socket fittings; and solvent-cemented joints.
12. PP, SDR 11 socket fittings; and fusion-welded joints.

I. Aboveground domestic water piping, NPS 2-1/2 to NPS 4, shall be the following:
1. Hard copper tube, ASTM B 88, Type L; wrought- copper, solder-joint fittings; and soldered joints.
2. Hard copper tube, ASTM B 88, Type L; copper pressure-seal-joint fittings; and pressure-sealed 

joints.
3. Hard copper tube, ASTM B 88, Type L; grooved-joint, copper-tube appurtenances; and grooved 

joints.
4. Galvanized-steel pipe and nipples; galvanized, gray-iron threaded fittings; and threaded joints.
5. Galvanized-steel pipe; grooved-joint, galvanized-steel-pipe appurtenances; and grooved joints.
6. CPVC, Schedule 80 socket fittings; and solvent-cemented joints.
7. CPVC, Schedule 80 pipe; CPVC, Schedule 80 threaded fittings; and threaded joints.
8. PVC, Schedule 80 socket fittings; and solvent-cemented joints.
9. PP, SDR 11 socket fittings; and fusion-welded joints.

J. Aboveground domestic water piping, NPS 5 to NPS 8, shall be the following:
1. Hard copper tube, ASTM B 88, Type L; wrought- copper, solder-joint fittings; and soldered joints.
2. Hard copper tube, ASTM B 88, Type L; grooved-joint, copper-tube appurtenances; and grooved 

joints.
3. Galvanized-steel pipe and nipples; galvanized, gray-iron threaded fittings; and threaded joints.
4. Galvanized-steel pipe; grooved-joint, galvanized-steel-pipe appurtenances; and grooved joints.
5. Stainless-steel Schedule 40 pipe, grooved-joint fittings, and grooved joints.
6. CPVC, Schedule 80 socket fittings; and solvent-cemented joints.
7. CPVC, Schedule 80 pipe; CPVC, Schedule 80 threaded fittings; and threaded joints.
8. PVC, Schedule 80 socket fittings; and solvent-cemented joints.
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K. Aboveground, combined domestic-water-service and fire-service-main piping, NPS 6 to NPS 12, shall 
be the following:
1. Plain-end, ductile-iron pipe; grooved-joint, ductile-iron-pipe appurtenances; and grooved joints.
2. Galvanized-steel pipe and nipples; galvanized, gray-iron threaded fittings; and threaded joints.
3. Galvanized-steel pipe; grooved-joint, galvanized-steel-pipe appurtenances; and grooved joints.
4. Stainless-steel Schedule 40 pipe, grooved-joint fittings, and grooved joints.

3.13 VALVE SCHEDULE
A. Drawings indicate valve types to be used. Where specific valve types are not indicated, the following 

requirements apply:
1. Shutoff Duty: Use ball valves for piping NPS 2 and smaller. Use butterfly or ball valves with 

flanged ends for piping NPS 2-1/2 and larger.
2. Throttling Duty: Use ball or globe valves for piping NPS 2 and smaller. Use butterfly or ball valves 

with flanged ends for piping NPS 2-1/2 and larger.
3. Hot-Water Circulation Piping, Balancing Duty: Calibrated balancing valves.
4. Drain Duty: Hose-end drain valves.

B. Use check valves to maintain correct direction of domestic water flow to and from equipment.
C. Iron grooved-end valves may be used with grooved-end piping.
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SECTION 221119
DOMESTIC WATER PIPING SPECIALTIES

PART 1 GENERAL
1.1 SUMMARY

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section.

1.2 ACTION SUBMITTALS
A. Product Data: For each type of product.
B. Shop Drawings: For domestic water piping specialties.

1. Include diagrams for power, signal, and control wiring.
1.3 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.
1.4 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For domestic water piping specialties to include in emergency, 
operation, and maintenance manuals.

1.5 QUALITY ASSURANCE
A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 

100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
B. NSF Compliance:

1. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic domestic 
water piping components.

2. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 through 
9."

PART 2 PRODUCTS
2.1 GENERAL REQUIREMENTS FOR PIPING SPECIALTIES

A. Potable-water piping and components shall comply with NSF 61.
2.2 PERFORMANCE REQUIREMENTS
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A. Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig, unless otherwise 
indicated.

2.3 VACUUM BREAKERS
A. Pipe-Applied, Atmospheric-Type Vacuum Breakers:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Ames Fire & Waterworks; a division of Watts Water Technologies, Inc.
b. Conbraco Industries, Inc.
c. FEBCO; a division of Watts Water Technologies, Inc.
d. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
e. Zurn Industries, LLC; Plumping Products Group; Wilkins Water Control Products.

2. Standard: ASSE 1001.
3. Size: NPS 1/4 to NPS 3, as required to match connected piping.
4. Body: Bronze.
5. Inlet and Outlet Connections: Threaded.
6. Finish: Rough bronze.
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B. Hose-Connection Vacuum Breakers:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Conbraco Industries, Inc.
b. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
c. Woodford Manufacturing Company; a division of WCM Industries, Inc.
d. Zurn Industries, LLC; Plumbing Products Group; Light Commercial Products.
e. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

2. Standard: ASSE 1011.
3. Body: Bronze, nonremovable, with manual drain.
4. Outlet Connection: Garden-hose threaded complying with ASME B1.20.7.
5. Finish: Rough bronze.

C. Pressure Vacuum Breakers:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Conbraco Industries, Inc.
b. FEBCO; a division of Watts Water Technologies, Inc.
c. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
d. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

2. Standard: ASSE 1020.
3. Operation: Continuous-pressure applications.
4. Pressure Loss: 5 psig maximum, through middle third of flow range.
5. Size: Match pipe size.
6. Accessories:

a. Valves: Ball type, on inlet and outlet.
D. Laboratory-Faucet Vacuum Breakers:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Conbraco Industries, Inc.
b. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
c. Woodford Manufacturing Company; a division of WCM Industries, Inc.
d. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

2. Standard: ASSE 1035.
3. Size: NPS 1/4 or NPS 3/8 matching faucet size.
4. Body: Bronze.
5. End Connections: Threaded.
6. Finish: Chrome plated.

F. Spill-Resistant Vacuum Breakers:
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following:
a. Conbraco Industries, Inc.
b. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.

2. Standard: ASSE 1056.
3. Operation: Continuous-pressure applications.
4. Size: (As Shown)
5. Accessories:

a. Valves: Ball type, on inlet and outlet.
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2.4 BACKFLOW PREVENTERS
A. Intermediate Atmospheric-Vent Backflow Preventers:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Conbraco Industries, Inc.
b. FEBCO; a division of Watts Water Technologies, Inc.
c. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
d. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

2. Standard: ASSE 1012.
3. Operation: Continuous-pressure applications. 
4. Size: (As Shown)
5. Body: Bronze.
6. End Connections: Union, solder joint.
7. Finish: Rough bronze.

B. Reduced-Pressure-Principle Backflow Preventers:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Conbraco Industries, Inc.
b. FEBCO; a division of Watts Water Technologies, Inc.
c. Watts; a division of Watts Water technologies, Inc.; Watts Regulator Company.
d. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

2. Standard: ASSE 1013.
3. Operation: Continuous-pressure applications.
4. Pressure Loss: 12 psig maximum, through middle third of flow range.
5. Size: Match pipe size.
6. Design Flow Rate:  45 GPM
7. Body: Bronze for NPS 2 and smaller; cast iron with interior lining complying with AWWA C550 

or that is FDA approved for NPS 2-1/2 and larger.
8. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger.
9. Configuration: Designed for horizontal, straight through flow.
10. Accessories:

a. Valves NPS 2 and Smaller: Ball type with threaded ends on inlet and outlet.
b. Valves 2-1/2 and Larger: Outside screw and yoke-gate type with flanged ends on inlet and 

outlet.
c. Air-Gap Fitting: ASME A112.1.2, matching backflow-preventer connection.

C. Double-Check Backflow-Prevention Assemblies:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Conbraco Industries, Inc.
b. FEBCO; a division of Watts Water Technologies, Inc.
c. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator company.
d. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

2. Standard: ASSE 1015.
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3. Operation: Continuous-pressure applications, unless otherwise indicated.
4. Pressure Loss: 5 psig maximum, through middle third of flow range.
5. Size: Match pipe size.
6. Design Flow Rate:  
7. Selected Unit Flow Range Limits:  
8. Pressure Loss at Design Flow Rate: for sizes NPS 2 and smaller; for NPS 2-1/2 

and larger.
9. Body: Bronze for NPS 2 and smaller; cast iron with interior lining complying with AWWA C550 

or that is FDA approved for NPS 2-1/2 and larger.
10. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger.
11. Configuration: Designed for horizontal, straight through flow.
12. Accessories:

a. Valves NPS 2 and Smaller: Ball type with threaded ends on inlet and outlet.
b. Valves NPS 2-1/2 and Larger: Outside screw and yoke-gate type with flanged ends on inlet 

and outlet.
D. Beverage-Dispensing-Equipment Backflow Preventers:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Conbraco Industries, Inc.
b. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
c. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

2. Standard: ASSE 1022.
3. Operation: Continuous-pressure applications.
4. Size: NPS 1/4 or NPS 3/8.
5. Body: Stainless steel.
6. End Connections: Threaded.

E. Dual-Check-Valve Backflow Preventers:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Conbraco Industries, Inc.
b. FEBCO; a division of Watts Water Technologies, Inc.
c. Mueller Co. Ltd.; a subsidiary of Meuller Water Products Inc.
d. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
e. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

2. Standard: ASSE 1024.
3. Operation: Continuous-pressure applications.
4. Size: (As Shown)
5. Body: Bronze with union inlet.

F. Carbonated-Beverage-Dispenser, Dual-Check-Valve Backflow Preventers:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.

2. Standard: ASSE 1032.
3. Operation: Continuous-pressure applications.
4. Size: NPS 1/4 or NPS 3/8.
5. Body: Stainless steel.
6. End Connections: Threaded.
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G. Reduced-Pressure-Detector, Fire-Protection Backflow-Preventer Assemblies:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Conbraco Industries, Inc.
b. FEBCO; a division of Watts Water Technologies, Inc.
c. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
d. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

2. Standard: ASSE 1047 and FMG approved or UL listed.
3. Operation: Continuous-pressure applications.
4. Pressure Loss: 12 psig maximum, through middle third of flow range.
5. Size: Match pipe size.
6. Design Flow Rate:  
7. Selected Unit Flow Range Limits:  
8. Pressure Loss at Design Flow Rate: .
9. Body: Cast iron with interior lining complying with AWWA C550 or that is FDA approved.
10. End Connections: Flanged.
11. Configuration: Designed for horizontal, straight through flow.
12. Accessories:

a. Valves: Outside screw and yoke gate-type with flanged ends on inlet and outlet.
b. Air-Gap Fitting: ASME A112.1.2, matching backflow-preventer connection.
c. Bypass: With displacement-type water meter, shutoff valves, and reduced-pressure 

backflow preventer.
H. Double-Check, Detector-Assembly Backflow Preventers:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Conbraco Industries, Inc.
b. FEBCO; a division of Watts Water Technologies, Inc.
c. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
d. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

2. Standard: ASSE 1048 and FMG approved or UL listed.
3. Operation: Continuous-pressure applications.
4. Pressure Loss: 5 psig maximum, through middle third of flow range.
5. Size: Match pipe size.
6. Design Flow Rate:  NA
7. Body: Cast iron with interior lining complying with AWWA C550 or that is FDA approved.
8. End Connections: Flanged.
9. Configuration: Designed for horizontal, straight through flow.
10. Accessories:

a. Valves: Outside screw and yoke gate-type with flanged ends on inlet and outlet.
b. Bypass: With displacement-type water meter, shutoff valves, and reduced-pressure 

backflow preventer.
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I. Hose-Connection Backflow Preventers:
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following:
a. Conbraco Industries, Inc.
b. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
c. Woodford Manufacturing Company; a division of WCM Industries, Inc.

2. Standard: ASSE 1052.
3. Operation: Up to 10-foot head of water back pressure.
4. Inlet Size: NPS 1/2 or NPS 3/4.
5. Outlet Size: Garden-hose thread complying with ASME B1.20.7.
6. Capacity: At least 3-gpm flow.

J. Backflow-Preventer Test Kits:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Conbraco Industries, Inc.
b. FEBCO; a division of Watts Water Technologies, Inc.
c. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
d. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

2. Description: Factory calibrated, with gages, fittings, hoses, and carrying case with test-procedure 
instructions.

2.5 WATER PRESSURE-REDUCING VALVES
A. Water Regulators:
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Conbraco Industries, Inc.
b. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
c. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

2. Standard: ASSE 1003.
3. Pressure Rating: Initial working pressure of 150 psig.
4. Size: Match pipe size.
5. Design Flow Rate:  NA
6. Design Inlet Pressure:  NA
7. Design Outlet Pressure Setting:  NA
8. Body: Bronze with chrome-plated finish for NPS 2 and smaller; cast iron with interior lining that 

complies with AWWA C550 or that is FDA approved for NPS 2-1/2 and NPS 3.
9. Valves for Booster Heater Water Supply: Include integral bypass.
10. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and NPS 3.

B. Water Control Valves:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Watts; a division of Watts Water Technologies, Inc.; Control Valves (Watts ACV).
b. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

2. Description: Pilot-operation, diaphragm-type, single-seated main water control valve.
3. Pressure Rating: Initial working pressure of 150 psig minimum with AWWA C550 or

FDA-approved, interior epoxy coating. Include small pilot-control valve, restrictor device, specialty 
fittings, and sensor piping.

4. Main Valve Body: Cast- or ductile-iron body with AWWA C550 or FDA-approved, interior epoxy 
coating; or stainless-steel body.
a. Size: Match pipe size.
b. Pattern: (As Shown) valve design.
c. Trim: Stainless steel.

5. Design Flow:  NA
6. Design Inlet Pressure:  NA
7. Design Outlet Pressure Setting:  NA
8. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger.
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2.6 TEMPERATURE-ACTUATED WATER MIXING VALVE
A. Water-Temperature Limiting Devices:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Armstrong International, Inc.
b. Conbraco Industries, Inc.
c. Leonard Valve Company.
d. Powers; a division of Watts Water Technologies, Inc.
e. Symmons Industries, Inc.
f. TACO, Incorporated.
g. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
h. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

2. Standard: ASSE 1017.
3. Pressure Rating: 125 psig.
4. Type: Thermostatically controlled, water mixing valve.
5. Material: Bronze body with corrosion-resistant interior components.
6. Connections: Threaded union inlets and outlet.
7. Accessories: Check stops on hot- and cold-water supplies, and adjustable, temperature-control 

handle.
8. Tempered-Water Setting: NA°F
9. Tempered-Water Design Flow Rate: NA
10. Valve Finish: Rough bronze

B. Primary, Thermostatic, Water Mixing Valves:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Armstrong International, Inc.
b. Leonard Valve Company.
c. Powers; a division of Watts Water Technologies, Inc.
d. Symmons Industries, Inc.

2. Standard: ASSE 1017.
3. Pressure Rating: 125 psig.
4. Type: (As Shown), thermostatically controlled, water mixing valve.
5. Material: Bronze body with corrosion-resistant interior components.
6. Connections: Threaded union inlets and outlet.
7. Accessories: Manual temperature control, check stops on hot- and cold-water supplies, and 

adjustable, temperature-control handle.
8. Tempered-Water Setting: NA °F.
9. Tempered-Water Design Flow Rate: NA
10. Selected Valve Flow Rate at 45-psig Pressure Drop:  NA
11. Pressure Drop at Design Flow Rate:  NA
12. Valve Finish: Rough bronze.
13. Piping Finish: Copper.
14. Cabinet: Factory-fabricated, stainless steel, for surface mounting and with hinged, stainless-

steel door.
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C. Manifold, Thermostatic, Water-Mixing-Valve Assemblies:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Leonard Valve Company.
b. Powers; a division of Watts Water Technologies, Inc.
c. Symmons Industries, Inc.

2. Description: Factory-fabricated, exposed-mounting, thermostatically controlled, water-
mixing-valve assembly in three-valve parallel arrangement.

3. Large-Flow Parallel: Thermostatic water mixing valve and downstream pressure regulator with 
pressure gages on inlet and outlet.

4. Intermediate-Flow Parallel: Thermostatic water mixing valve and downstream pressure regulator 
with pressure gages on inlet and outlet.

5. Small-Flow Parallel: Thermostatic water mixing valve.
6. Thermostatic Mixing Valves: Comply with ASSE 1017. Include check stops on hot- and 

cold-water inlets and shutoff valve on outlet.
7. Water Regulator(s): Comply with ASSE 1003. Include pressure gage on inlet and outlet.
8. Pressure Rating: 125 psig minimum unless otherwise indicated.
9. Cabinet: Factory-fabricated, stainless steel, for surface mounting and with hinged, stainless-

steel door.
10. Selected Large Flow, Tempered Water Valve Size: NA
11. Tempered-Water Setting: NA °F.
12. Unit Tempered-Water Design Flow Rate: NA
13. Unit Minimum Tempered-Water Design Flow Rate:  NA
14. Selected Unit Flow Rate at 45-psig Pressure Drop:  NA
15. Unit Pressure Drop at Design Flow Rate:  NA
16. Unit Tempered-Water Outlet Size: NA end connection.
17. Unit Hot- and Cold-Water Inlet Size: NA end connections.
18. Thermostatic Mixing Valve and Water Regulator Finish: Rough bronze.
19. Piping Finish: Copper.

D. Photographic-Process, Thermostatic, Water-Mixing-Valve Assemblies:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Leonard Valve Company.
b. Powers; a division of Watts Water Technologies, Inc.
c. Symmons Industries, Inc.

2. Standard: ASSE 1017, thermostatically controlled, water mixing valve made for precise, 
process-water temperature control.

3. Pressure Rating: 125 psig minimum, unless otherwise indicated.
4. Body: Bronze with corrosion-resistant interior components.
5. Connections: Threaded inlets and outlet.
6. Accessories: Manual temperature control, check stops on hot- and cold-water supplies, 

thermometer, shutoff valve, and adjustable, temperature-control handle.
7. Cabinet: Factory-fabricated, stainless steel, for surface mounting; with controls and thermometer 

mounted on front.
8. Tempered-Water Setting: NA°F
9. Tempered-Water Design Flow Rate: NA.
10. Tempered-Water Outlet Size: NA.
11. Hot- and Cold-Water Inlet Size: NA.



DOMESTIC WATER PIPING SPECIALTIES 221119 - 11

E. Individual-Fixture, Water Tempering Valves:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Conbraco Industries, Inc.
b. Leonard Valve Company.
c. Powers; a division of Watts Water Technologies, Inc.
d. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
e. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

2. Standard: ASSE 1016, thermostatically controlled water tempering valve.
3. Pressure Rating: 125 psig minimum, unless otherwise indicated.
4. Body: Bronze body with corrosion-resistant interior components.
5. Temperature Control: Adjustable.
6. Inlets and Outlet: Threaded.
7. Finish: Rough or chrome-plated bronze.
8. Tempered-Water Setting: NA °F
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9. Tempered-Water Design Flow Rate: NA
F. Primary Water Tempering Valves:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Heat-Timer Corporation.

2. Standard: ASSE 1017, thermostatically controlled, water tempering valve, listed as tempering 
valve.

3. Pressure Rating: 125 psig minimum unless otherwise indicated.
4. Body: Bronze.
5. Temperature Control: Manual.
6. Inlets and Outlet: Threaded.
7. Selected Primary Water Tempering Valve Size: NA
8. Tempered-Water Setting: NA°F
9. Tempered-Water Design Flow Rate: NA
10. Pressure Drop at Design Flow Rate: NA
11. Tempered-Water Outlet Size: NA 
12. Cold-Water Inlet Size: NA 
13. Hot-Water Inlet Size: NA 
14. Valve Finish: Rough bronze.

2.7 STRAINERS FOR DOMESTIC WATER PIPING
A. Y-Pattern Strainers:

1. Pressure Rating: 125 psig minimum unless otherwise indicated.
2. Body: Bronze for NPS 2 and smaller; cast iron with interior lining that complies with AWWA C550 

or that is FDA approved, epoxy coated and for NPS 2-1/2 and larger.
3. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger.
4. Screen: Stainless steel with round perforations, unless otherwise indicated.
5. Perforation Size:

a. Strainers NPS 2 and Smaller: 0.020 inch.
b. Strainers NPS 2-1/2 to NPS 4: 0.045 inch.
c. Strainers NPS 5 and Larger: 0.10 inch.

6. Drain: Factory-installed, hose-end drain valve.
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2.8 OUTLET BOXES
A. Clothes Washer Outlet Boxes:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Acorn Engineering Company.
b. Guy Gray Manufacturing Co., Inc.
c. Symmons Industries, Inc.
d. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
e. Whitehall Manufacturing; a div. of Acorn Engineering Company.
f. Zurn Industries, LLC; Plumbing Products Group; Light Commercial Products.

2. Mounting: Recessed.
3. Material and Finish: Enameled-steel or epoxy-painted-steel box and faceplate.
4. Faucet: Combination valved fitting or separate hot- and cold-water valved fittings complying with 

ASME A112.18.1. Include garden-hose thread complying with ASME B1.20.7 on outlets.
5. Supply Shutoff Fittings: NPS 1/2 ball valves and NPS 1/2 copper, water tubing.
6. Drain: NPS 2 standpipe and P-trap for direct waste connection to drainage piping.
7. Inlet Hoses: Two 60-inch- long, rubber household clothes washer inlet hoses with female, 

garden-hose-thread couplings. Include rubber washers.
8. Drain Hose: One 48-inch- long, rubber household clothes washer drain hose with hooked end.

B. Icemaker Outlet Boxes:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Acorn Engineering Company.

2. Mounting: Recessed.
3. Material and Finish: Enameled-steel or epoxy-painted-steel box and faceplate.
4. Faucet: Valved fitting complying with ASME A112.18.1. Include NPS 1/2 or smaller copper tube 

outlet.
5. Supply Shutoff Fitting: NPS 1/2 ball valve and NPS 1/2 copper, water tubing.

2.9 HOSE STATIONS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. Leonard Valve Company.
2. T & S Brass.

B. Single-Temperature-Water Hose Stations:
1. Standard: ASME A112.18.1.
2. Cabinet: Stainless-steel enclosure with exposed valve handle, hose connection, and hose rack.

Include thermometer in front.
3. Hose-Rack Material: Stainless steel.
4. Body Material: Bronze with stainless-steel wetted parts.
5. Body Finish: Rough bronze, chrome plated.
6. Mounting: Wall, with reinforcement.
7. Supply Fitting: NPS 3/4 gate, globe, or ball valve and check valve and NPS ¾ copper, water 

tubing. Omit check valve if check stop is included with fitting.
8. Hose: Manufacturer's standard, for service fluid, temperature, and pressure; 25 feet long.
9. Nozzle: With hand squeeze on-off control.
10. Vacuum Breaker:

a. Integral or factory-installed, nonremovable, manual-drain-type, hose-connection vacuum 
breaker complying with ASSE 1011 or backflow preventer complying with ASSE 1052.

b. Garden-hose thread complying with ASME B1.20.7 on outlet.
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C. Hot- and Cold-Water Hose Stations:
1. Standard: ASME A112.18.1.
2. Faucet Type: Thermostatic mixing valve.
3. Cabinet: Stainless-steel enclosure with exposed valve handles, hose connection, and hose rack.

Include thermometer in front.
4. Hose-Rack Material: Stainless steel.
5. Body Material: Bronze with stainless-steel wetted parts.
6. Body Finish: Rough bronze or chrome plated.
7. Mounting: Wall, with reinforcement
8. Supply Fittings: Two NPS 3/4 gate, globe, or ball valves and check valves and

NPS 3/4 copper, water tubing. Omit check valves if check stops are included with fitting.
9. Hose: Manufacturer's standard, for service fluid, temperature, and pressure; 25 feet long.
10. Nozzle: With hand squeeze on-off control.
11. Vacuum Breaker: Integral or factory-installed, nonremovable, manual-drain-type,

hose-connection vacuum breaker complying with ASSE 1011 or backflow preventer complying 
with ASSE 1052; and garden-hose thread complying with ASME B1.20.7 on outlet.

D. Cold-Water and Steam Hose Stations:
1. Standard: ASME A112.18.1.
2. Type Faucet: Thermostatic mixing valve.
3. Cabinet: Stainless-steel enclosure with exposed valve handles, hose connection, and hose rack.

Include thermometer in front.
4. Hose-Rack Material: Stainless steel.
5. Body Material: Bronze with stainless-steel wetted parts.
6. Body Finish: Rough bronze or chrome plate.
7. Mounting: Wall, with reinforcement.
8. Supply Fittings: Two NPS 3/4 gate, globe, or ball valves and check valves and

NPS 3/4 copper, water tubing. Omit check valves if check stops are included with fitting.
9. Hose: Manufacturer's standard, for service fluid, temperature, and pressure; 25 feet long.
10. Nozzle: With hand squeeze on-off control.
11. Vacuum Breaker:

a. Integral or factory-installed, nonremovable, manual-drain-type, hose-connection vacuum 
breaker complying with ASSE 1011 or backflow preventer complying with ASSE 1052.

b. Garden-hose thread complying with ASME B1.20.7 on outlet.
2.10 HOSE BIBBS

A. Hose Bibbs:
1. Standard: ASME A112.18.1 for sediment faucets.
2. Body Material: Bronze.
3. Seat: Bronze, replaceable.
4. Supply Connections: NPS 1/2 or NPS 3/4 threaded or solder-joint inlet.
5. Outlet Connection: Garden-hose thread complying with ASME B1.20.7.
6. Pressure Rating: 125 psig.
7. Vacuum Breaker: Integral nonremovable, drainable, hose-connection vacuum breaker complying 

with ASSE 1011.
8. Finish for Equipment Rooms: Rough bronze, or chrome or nickel plated.
9. Finish for Service Areas: Rough bronze.
10. Finish for Finished Rooms: Chrome or nickel plated.
11. Operation for Equipment Rooms: Wheel handle or operating key.
12. Operation for Service Areas: Wheel handle.
13. Operation for Finished Rooms: Wheel handle.
14. Include operating key with each operating-key hose bibb.
15. Include integral wall flange with each chrome- or nickel-plated hose bibb.
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2.11 WALL HYDRANTS
A. Nonfreeze Wall Hydrants:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Josam Company.
b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
c. Tyler Pipe; Wade Div.
d. Watts Drainage Products.
e. Woodford Manufacturing Company; a division of WCM Industries, Inc.
f. Zurn Industries, LLC; Plumbing Products Group; Light Commercial Products.
g. Zurn Industries, LLC; Plumbing Products Group; Specification Drainage Products.

2. Standard: ASME A112.21.3M for exposed outlet, self-draining wall hydrants.
3. Pressure Rating: 125 psig.
4. Operation: Loose key.
5. Casing and Operating Rod: Of length required to match wall thickness. Include wall clamp.
6. Inlet: NPS 3/4 or NPS 1.
7. Outlet: Concealed, with integral vacuum breaker and garden-hose thread complying with ASME 

B1.20.7.
8. Box: Deep, flush mounting with cover.
9. Box and Cover Finish: Polished nickel bronze.
10. Outlet: Exposed, with integral vacuum breaker and garden-hose thread complying with ASME 

B1.20.7.
11. Nozzle and Wall-Plate Finish: Polished nickel bronze.
12. Operating Keys(s): Two with each wall hydrant.

B. Nonfreeze, Hot- and Cold-Water Wall Hydrants:
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Josam Company.
b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
c. Tyler Pipe; Wade Div.
d. Watts Drainage Products Inc.
e. Woodford Manufacturing Company; a division of WCM Industries, Inc.
f. Zurn Industries, LLC; Plumbing Products Group; Specification Drainage Operation.

2. Standard: ASME A112.21.3M for exposed outlet, self-draining wall hydrants.
3. Pressure Rating: 125 psig.
4. Operation: Loose key.
5. Casings and Operating Rods: Of length required to match wall thickness. Include wall clamps.
6. Inlets: NPS 3/4 or NPS 1.
7. Outlet: Concealed.
8. Box: Deep, flush mounting with cover.
9. Box and Cover Finish: Polished nickel bronze.
10. Vacuum Breaker:

a. Nonremovable, manual-drain-type, hose-connection vacuum breaker complying with ASSE 
1011 or backflow preventer complying with ASSE 1052.

b. Garden-hose thread complying with ASME B1.20.7 on outlet.
11. Operating Keys(s): Two with each wall hydrant.
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C. Moderate-Climate Wall Hydrants:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Josam Company.
b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
c. Tyler Pipe; Wade Div.
d. Watts Drainage Products Inc.
e. Woodford Manufacturing Company.
f. Zurn Plumbing Products Group; Light Commercial Operation.
g. Zurn Plumbing Products Group; Specification Drainage Operation.

2. Standard: ASME A112.21.3M for exposed outlet, self-draining wall hydrants.
3. Pressure Rating: 125 psig.
4. Operation: Loose key.
5. Inlet: NPS 3/4 or NPS 1.
6. Outlet:

a. Concealed, with integral vacuum breaker or nonremovable hose-connection vacuum 
breaker complying with ASSE 1011 or backflow preventer complying with ASSE 1052.

b. Garden-hose thread complying with ASME B1.20.7.
7. Box: Deep, flush mounting with cover.
8. Box and Cover Finish: Polished nickel bronze.
9. Outlet:

a. Concealed, with integral vacuum breaker or nonremovable hose-connection vacuum 
breaker complying with ASSE 1011 or backflow preventer complying with ASSE 1052.

b. Garden-hose thread complying with ASME B1.20.7.
10. Nozzle and Wall-Plate Finish: Polished nickel bronze.
11. Operating Keys(s): Two with each wall hydrant.

D. Vacuum Breaker Wall Hydrants:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Mansfield Plumbing Products LLC.
b. Smith, Jay. R. Mfg. Co.; Division of Smith Industries, Inc.
c. Watts Industries, Inc.; Water Products Div.
d. Woodford Manufacturing Company.
e. Zurn Plumbing Products Group; Light Commercial Operation.

2. Standard: ASSE 1019, Type A or Type B.
3. Type: Freeze-resistant, automatic draining with integral air-inlet valve.
4. Classification: Type B, for automatic draining with hose removed or with hose attached and 

nozzle closed.
5. Pressure Rating: 125 psig.
6. Operation: Loose key.
7. Casing and Operating Rod: Of length required to match wall thickness. Include wall clamp.
8. Inlet: NPS 1/2 or NPS 3/4.
9. Outlet: Exposed with garden-hose thread complying with ASME B1.20.7.
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2.12 GROUND HYDRANTS
A. Nonfreeze Ground Hydrants:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Josam Company.
b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
c. Tyler Pipe; Wade Div.
d. Watts Drainage Products.
e. Woodford Manufacturing Company; a division of WCM Industries, Inc.
f. Zurn Industries, LLC; Plumbing Products Group; Light Commercial Products.
g. Zurn Industries, LLC; Plumbing Products Group; Specification Drainage Products.

2. Standard: ASME A112.21.3M.
3. Type: Nonfreeze, concealed-outlet ground hydrant with box.
4. Operation: Loose key.
5. Casing and Operating Rod: Of at least length required for burial of valve below frost line.
6. Inlet: NPS 3/4.
7. Outlet: Garden-hose thread complying with ASME B1.20.7.
8. Drain: Designed with hole to drain into ground when shut off.
9. Box: Standard pattern with cover.
10. Box and Cover Finish: Rough bronze.
11. Operating Key(s): Two with each ground hydrant.
12. Vacuum Breaker: ASSE 1011.

2.13 POST HYDRANTS
A. Nonfreeze, Draining-Type Post Hydrants:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Simmons Manufacturing Co.
b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
c. Tyler Pipe; Wade Div.
d. Watts Drainage Products.
e. Woodford Manufacturing Company; a division of WCM Industries, Inc.
f. Zurn Industries, LLC; Plumbing Products Group; Light Commercial Products.
g. Zurn Industries, LLC; Plumbing Products Group; Specification Drainage Products.

2. Standard: ASME A112.21.3M.
3. Type: Nonfreeze, exposed-outlet post hydrant.
4. Operation: Loose key.
5. Casing and Operating Rod: Of at least length required for burial of valve below frost line.
6. Casing: Bronze with casing guard.
7. Inlet: NPS 3/4.
8. Outlet: Garden-hose thread complying with ASME B1.20.7.
9. Drain: Designed with hole to drain into ground when shut off.
10. Vacuum Breaker:

a. Nonremovable, drainable, hose-connection vacuum breaker complying with ASSE 1011 or 
backflow preventer complying with ASSE 1052.

b. Garden-hose thread complying with ASME B1.20.7 on outlet.
11. Operating Key(s): Two with each loose-key-operation post hydrant.
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B. Freeze-Resistant Sanitary Yard Hydrants:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Hoeptner Products.

2. Standard: ASSE 1057, Type 5 for nondraining hydrants.
3. Operation: Wheel handle.
4. Head: Copper alloy, with pail hook.
5. Inlet: NPS 3/4-inch threaded inlet and inlet nozzle, galvanized-steel riser, and venturi.
6. Canister: Zinc-plated steel with atmospheric-vent device.
7. Vacuum Breaker:

a. Removable hose-connection backflow preventer complying with ASSE 1052.
b. Garden-hose thread complying with ASME B1.20.7 on outlet for field installation.

2.14 DRAIN VALVES
A. Ball-Valve-Type, Hose-End Drain Valves:

1. Standard: MSS SP-110 for standard-port, two-piece ball valves.
2. Pressure Rating: 400-psig minimum CWP.
3. Size: NPS 3/4.
4. Body: Copper alloy.
5. Ball: Chrome-plated brass.
6. Seats and Seals: Replaceable.
7. Handle: Vinyl-covered steel.
8. Inlet: Threaded or solder joint.
9. Outlet: Threaded, short nipple with garden-hose thread complying with ASME B1.20.7 and cap 

with brass chain.
B. Stop-and-Waste Drain Valves:

1. Standard: MSS SP-110 for ball valves or MSS SP-80 for gate valves.
2. Pressure Rating: 200-psig minimum CWP or Class 125.
3. Size: NPS 3/4.
4. Body: Copper alloy or ASTM B 62 bronze.
5. Drain: NPS 1/8 side outlet with cap.

2.15 WATER HAMMER ARRESTERS
A. Water Hammer Arresters:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. AMTROL, Inc.
b. Josam Company.
c. Sioux Chief Manufacturing Company, Inc.
d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
e. Tyler Pipe; Wade Div.
f. Watts Drainage Products Inc.
g. Zurn Industries, LLC; Plumbing Products Group; Specification Drainage Products.

2. Standard: ASSE 1010 or PDI-WH 201.
3. Type: Metal bellows or Copper tube with piston.
4. Size: ASSE 1010, Sizes AA and A through F or PDI-WH 201, Sizes A through F.
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2.16 AIR VENTS
A. Bolted-Construction Automatic Air Vents:

1. Body: Bronze.
2. Pressure Rating: 125-psig minimum pressure rating at 140 deg F.
3. Float: Replaceable, corrosion-resistant metal.
4. Mechanism and Seat: Stainless steel.
5. Size: NPS 1/2 minimum inlet.
6. Inlet and Vent Outlet End Connections: Threaded.

B. Welded-Construction Automatic Air Vents:
1. Body: Stainless steel.
2. Pressure Rating: 150-psig minimum pressure rating.
3. Float: Replaceable, corrosion-resistant metal.
4. Mechanism and Seat: Stainless steel.
5. Size: NPS 3/8 minimum inlet.
6. Inlet and Vent Outlet End Connections: Threaded.

2.17 TRAP-SEAL PRIMER VALVES
A. Supply-Type, Trap-Seal Primer Valves:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Sioux Chief Manufacturing Company, Inc.
b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
c. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.

2. Standard: ASSE 1018.
3. Pressure Rating: 125 psig minimum.
4. Body: Bronze.
5. Inlet and Outlet Connections: NPS 1/2 threaded, union, or solder joint.
6. Gravity Drain Outlet Connection: NPS 1/2 threaded or solder joint.
7. Finish: Chrome plated, or rough bronze for units used with pipe or tube that is not chrome 

finished.
B. Drainage-Type, Trap-Seal Primer Valves:



DOMESTIC WATER PIPING SPECIALTIES 221119 - 21

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.

2. Standard: ASSE 1044, lavatory P-trap with NPS 3/8 minimum, trap makeup connection.
3. Size: NPS 1-1/4 minimum.
4. Material: Chrome-plated, cast brass.

2.18 TRAP-SEAL PRIMER SYSTEMS
A. Trap-Seal Primer Systems:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Precision Plumbing Products, Inc.

2. Standard: ASSE 1044,
3. Piping: NPS 3/4, ASTM B 88, Type L; copper, water tubing.
4. Cabinet: Surface-mounted steel box with stainless-steel cover.
5. Electric Controls: 24-hour timer, solenoid valve, and manual switch for 120-V ac power.

a. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 
70, by a qualified testing agency, and marked for intended location and application.

6. Vacuum Breaker: ASSE 1001.
7. Number Outlets: Four
8. Size Outlets: NPS 1/2.
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PART 3 EXECUTION
3.1 INSTALLATION.

A. Install backflow preventers in each water supply to mechanical equipment and systems and to other 
equipment and water systems that may be sources of contamination. Comply with authorities having 
jurisdiction.
1. Locate backflow preventers in same room as connected equipment or system.
2. Install drain for backflow preventers with atmospheric-vent drain connection with air-gap fitting, 

fixed air-gap fitting, or equivalent positive pipe separation of at least two pipe diameters in drain 
piping and pipe to floor drain. Locate air-gap device attached to or under backflow preventer. 
Simple air breaks are not acceptable for this application.

3. Do not install bypass piping around backflow preventers.
B. Install water regulators with inlet and outlet shutoff valves and bypass with memory-stop balancing 

valve. Install pressure gages on inlet and outlet.
C. Install water control valves with inlet and outlet shutoff valves and bypass with globe valve. Install 

pressure gages on inlet and outlet.
D. Install balancing valves in locations where they can easily be adjusted.
E. Install temperature-actuated water mixing valves with check stops or shutoff valves on inlets and with 

shutoff valve on outlet.
1. Install cabinet-type units recessed in or surface mounted on wall as specified.

F. Install Y-pattern strainers for water on supply side of each control valve, water pressure-reducing 
valve, solenoid valve, and pump.

G. Install outlet boxes recessed in wall or surface mounted on wall. Install 2-by-4-inch
fire-retardant-treated-wood blocking, wall reinforcement between studs. Comply with requirements for 
fire-retardant-treated-wood blocking in Division 06 Section "Rough Carpentry."

H. Install hose stations with check stops or shutoff valves on inlets and with thermometer on outlet.
1. Install cabinet-type units recessed in or surface mounted on wall as specified. Install 2-by-4-inch 

fire-retardant-treated-wood blocking, wall reinforcement between studs. Comply with 
requirements for fire-retardant-treated-wood blocking in Division 06 Section "Rough Carpentry."

I. Install ground hydrants with 1 cu. yd. of crushed gravel around drain hole. Set ground hydrants with 
box flush with grade.

J. Install draining-type post hydrants with 1 cu. yd. of crushed gravel around drain hole. Set post hydrants 
in concrete paving or in 1 cu. ft. of concrete block at grade.

K. Set nonfreeze, nondraining-type post hydrants in concrete or pavement.
L. Set freeze-resistant yard hydrants with riser pipe set in concrete or pavement. Do not encase canister 

in concrete.
M. Install water hammer arresters in water piping according to PDI-WH 201.
N. Install air vents at high points of water piping.
O. Install supply-type, trap-seal primer valves with outlet piping pitched down toward drain trap a  

minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting. Adjust valve for proper flow.
P. Install drainage-type, trap-seal primer valves as lavatory trap with outlet piping pitched down toward 

drain trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting.
Q. Install trap-seal primer systems with outlet piping pitched down toward drain trap a minimum of 1 

percent, and connect to floor-drain body, trap, or inlet fitting. Adjust system for proper flow.
3.2 CONNECTIONS

A. Comply with requirements for ground equipment in Section 260526 "Grounding and Bonding for 
Electrical Systems."

B. Fire-retardant-treated-wood blocking is specified in Section 260519 "Low-Voltage Electrical Power 
Conductors and Cables" for electrical connections.
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3.3 LABELING AND IDENTIFYING
A. Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplate or sign 

on or near each of the following:
1. Pressure vacuum breakers.
2. Intermediate atmospheric-vent backflow preventers.
3. Reduced-pressure-principle backflow preventers.
4. Double-check backflow-prevention assemblies.
5. Carbonated-beverage-machine backflow preventers.
6. Dual-check-valve backflow preventers.
7. Reduced-pressure-detector, fire-protection, backflow-preventer assemblies.
8. Double-check, detector-assembly backflow preventers.
9. Water pressure-reducing valves.
10. Calibrated balancing valves.
11. Primary, thermostatic, water mixing valves.
12. Manifold, thermostatic, water-mixing-valve assemblies.
13. Photographic-process, thermostatic, water mixing-valve assemblies.
14. Primary water tempering valves.
15. Outlet boxes.
16. Hose stations.
17. Supply-type, trap-seal primer valves.
18. Trap-seal primer systems.

B. Distinguish among multiple units, inform operator of operational requirements, indicate safety and 
emergency precautions, and warn of hazards and improper operations, in addition to identifying unit. 
Nameplates and signs are specified in Section 220553 "Identification for Plumbing Piping and 
Equipment."

3.4 FIELD QUALITY CONTROL
A. Perform the following tests and prepare test reports:

1. Test each pressure vacuum breaker reduced-pressure-principle backflow preventer
double-check backflow-prevention assembly and double-check, detector-assembly backflow 
preventer according to authorities having jurisdiction and the device's reference standard.

B. Domestic water piping specialties will be considered defective if they do not pass tests and 
inspections.

C. Prepare test and inspection reports.
3.5 ADJUSTING

A. Set field-adjustable pressure set points of water pressure-reducing valves.
B. Set field-adjustable flow set points of balancing valves.
C. Set field-adjustable temperature set points of temperature-actuated water mixing valves.
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SECTION 221316 
SANITARY WASTE AND VENT PIPING

PART 1 GENERAL
1.1 SUMMARY

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section.

1.2 PERFORMANCE REQUIREMENTS
A. Components and installation shall be capable of withstanding the following minimum working pressure 

unless otherwise indicated:
1. Soil, Waste, and Vent Piping: 10-foot head of water.
2. Waste, Force-Main Piping: 50 psig

B. Seismic Performance: Soil, waste, and vent piping and support and installation shall withstand the 
effects of earthquake motions determined according to ASCE/SEI 7.

1.3 ACTION SUBMITTALS
A. Product Data: For each type of product indicated.
B. LEED Submittals:

1. Product Data for Credit IEQ 4.1: For solvent cements and adhesive primers, documentation 
including printed statement of VOC content.

2. Laboratory Test Reports for Credit IEQ 4: For solvent cements and adhesive primers, 
documentation indicating that products comply with the testing and product requirements of the 
California Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers."

C. Shop Drawings: For sovent drainage system. Include plans, elevations, sections, and details.
1.4 INFORMATIONAL SUBMITTALS

A. Seismic Qualification Certificates: For waste and vent piping, accessories, and components, from 
manufacturer.
1. Basis for Certification: Indicate whether withstand certification is based on actual test of 

assembled components or on calculation.
2. Detailed description of piping anchorage devices on which the certification is based and their 

installation requirements.
B. Field quality-control reports.

1.5 QUALITY ASSURANCE
A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
B. Comply with NSF/ANSI 14, "Plastics Piping Systems Components and Related Materials," for plastic 

piping components. Include marking with "NSF-dwv" for plastic drain, waste, and vent piping and 
"NSF-sewer" for plastic sewer piping.



SANITARY WASTE AND VENT PIPING 221316 - 2

1.6 PROJECT CONDITIONS
A. Interruption of Existing Sanitary Waste Service: Do not interrupt service to facilities occupied by Owner 

or others unless permitted under the following conditions and then only after arranging to provide 
temporary service according to requirements indicated:
1. Notify Engineer no fewer than two days in advance of proposed interruption of sanitary waste 

service.
2. Do not proceed with interruption of sanitary waste service without Engineer's written permission.

PART 2 PRODUCTS
2.1 PIPING MATERIALS

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, 
and joining methods for specific services, service locations, and pipe sizes.

2.2 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS
A. Pipe and Fittings: ASTM A 74, Service class.
B. Gaskets: ASTM C 564, rubber.
C. Calking Materials: ASTM B 29, pure lead and oakum or hemp fiber.

2.3 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS
A. Pipe and Fittings: ASTM A 888 or CISPI 301.
B. Sovent Stack Fittings: ASME B16.45 or ASSE 1043, hubless, cast-iron aerator and deaerator drainage 

fittings.
C. CISPI, Hubless-Piping Couplings:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. ANACO-Husky.
b. Dallas Specialty & Mfg. Co.
c. Fernco Inc.
d. Matco-Norca, Inc.
e. MIFAB, Inc.
f. Mission Rubber Company; a division of MCP Industries, Inc.
g. Tyler Pipe.

2. Standards: ASTM C 1277 and CISPI 310.
3. Description: Stainless-steel corrugated shield with stainless-steel bands and tightening devices; 

and ASTM C 564, rubber sleeve with integral, center pipe stop.
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D. Heavy-Duty, Hubless-Piping Couplings:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. ANACO-Husky.
b. Clamp-All Corp.

c. Dallas Specialty & Mfg. Co.
d. MIFAB, Inc.
e. Mission Rubber Company; a division of MCP Industries, Inc.
f. Tyler Pipe.

2. Standards: ASTM C 1277 and ASTM C 1540.
3. Description: Stainless-steel shield with stainless-steel bands and tightening devices; and ASTM C 

564, rubber sleeve with integral, center pipe stop.
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2.4 GALVANIZED-STEEL PIPE AND FITTINGS
A. Galvanized-Steel Pipe: ASTM A 53, Type E, Standard Weight class. Include square-cut-grooved or 

threaded ends matching joining method.
B. Galvanized-Cast-Iron Drainage Fittings: ASME B16.12, threaded.
C. Steel Pipe Pressure Fittings:

1. Galvanized-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53 or ASTM A 106, Schedule 40, 
seamless steel pipe. Include ends matching joining method.

2. Malleable-Iron Unions: ASME B16.39; Class 150; hexagonal-stock body with ball-and-socket, 
metal-to-metal, bronze seating surface; and female threaded ends.

3. Galvanized-Gray-Iron, Threaded Fittings: ASME B16.4, Class 125, standard pattern.
D. Cast-Iron Flanges: ASME B16.1, Class 125.

1. Flange Gasket Materials: ASME B16.21, full-face, flat, nonmetallic, asbestos-free, 1/8-inch 
maximum thickness unless thickness or specific material is indicated.

2. Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
E. Grooved-Joint, Galvanized-Steel-Pipe Appurtenances:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Grinnell Mechanical Products.
b. Victaulic Company.

2. Galvanized, Grooved-End Fittings for Galvanized-Steel Piping: ASTM A 536 ductile-iron castings, 
ASTM A 47 malleable-iron castings, ASTM A 23 forged steel fittings, or ASTM A 106 steel pipes 
with dimensions matching ASTM A 53 steel pipe, and complying with AWWA C606 for grooved 
ends.

3. Grooved Mechanical Couplings for Galvanized-Steel Piping: ASTM F 1476, Type I. Include 
ferrous housing sections with continuous curved keys; EPDM-rubber gasket suitable for hot and 
cold water; and bolts and nuts.

2.5 STAINLESS-STEEL PIPE AND FITTINGS
A. Pipe and Fittings: ASME A112.3.1, drainage pattern with socket and spigot ends.
B. Internal Sealing Rings: Elastomeric gaskets shaped to fit socket groove.

2.6 DUCTILE-IRON PIPE AND FITTINGS
A. Ductile-Iron, Mechanical-Joint Piping:

1. Ductile-Iron Pipe: AWWA C151/A21.51, with mechanical-joint bell and plain spigot end unless 
grooved or flanged ends are indicated.

2. Ductile-Iron Fittings: AWWA C110/A21.10, mechanical-joint, ductile- or gray-iron standard 
pattern or AWWA C153/A21.53, ductile-iron compact pattern.

3. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands, rubber gaskets, 
and steel bolts.

B. Ductile-Iron, Push-on-Joint Piping:
1. Ductile-Iron Pipe: AWWA C151/A21.51, with push-on-joint bell and plain spigot end unless 

grooved or flanged ends are indicated.
2. Ductile-Iron Fittings: AWWA C110/A21.10, push-on-joint ductile- or gray-iron standard pattern or 

AWWA C153/A21.53, ductile-iron compact pattern.
3. Gaskets: AWWA C111/A21.11, rubber.
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C. Ductile-Iron, Grooved-Joint Piping:
1. Ductile-Iron Pipe: AWWA C151/A21.51 with round-cut-grooved ends according to AWWA C606.
2. Ductile-Iron-Pipe Appurtenances:

a. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
1) Victaulic Company.

b. Grooved-End, Ductile-Iron Fittings: ASTM A 536 ductile-iron castings with dimensions 
matching AWWA C110/A 21.10 ductile-iron pipe or AWWA C153/A 21.53 ductile-iron fittings 
and complying with AWWA C606 for grooved ends.

c. Grooved Mechanical Couplings for Ductile-Iron Pipe: ASTM F 1476, Type I. Include ferrous 
housing sections with continuous curved keys; EPDM-rubber center-leg gasket suitable for 
hot and cold water; and bolts and nuts.

2.7 COPPER TUBE AND FITTINGS
A. Copper DWV Tube: ASTM B 306, drainage tube, drawn temper.
B. Copper Drainage Fittings: ASME B16.23, cast copper or ASME B16.29, wrought copper, solder-joint 

fittings.
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C. Hard Copper Tube: ASTM B 88, Type L and Type M, water tube, drawn temper.
D. Copper Pressure Fittings:

1. Copper Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper, solder-joint 
fittings. Furnish wrought-copper fittings if indicated.

2. Copper Unions: MSS SP-123, copper-alloy, hexagonal-stock body with ball-and-socket, 
metal-to-metal seating surfaces, and solder-joint or threaded ends.

E. Copper Flanges: ASME B16.24, Class 150, cast copper with solder-joint end.
1. Flange Gasket Materials: ASME B16.21, full-face, flat, nonmetallic, asbestos-free, 1/8-inch 

maximum thickness unless thickness or specific material is indicated.
2. Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.

F. Solder: ASTM B 32, lead free with ASTM B 813, water-flushable flux.
2.8 PVC PIPE AND FITTINGS

A. Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent.
B. Cellular-Core PVC Pipe: ASTM F 891, Schedule 40.
C. PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns and to fit 

Schedule 40 pipe.
D. Adhesive Primer: ASTM F 656.

1. Adhesive primer shall have a VOC content of 550 g/L or less when calculated according to 40 
CFR 59, Subpart D (EPA Method 24).

2. Adhesive primer shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions 
from Various Sources Using Small-Scale Environmental Chambers."

E. Solvent Cement: ASTM D 2564.
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1. PVC solvent cement shall have a VOC content of 510 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24).

2. Solvent cement shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions 
from Various Sources Using Small-Scale Environmental Chambers."
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2.9 SPECIALTY PIPE FITTINGS
A. Transition Couplings:

1. General Requirements: Fitting or device for joining piping with small differences in OD's or of 
different materials. Include end connections same size as and compatible with pipes to be joined.

2. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system fitting.
3. Unshielded, Nonpressure Transition Couplings:

a. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
1) Dallas Specialty & Mfg. Co.
2) Fernco Inc.
3) Mission Rubber Company; a division of MCP Industries, Inc.
4) Plastic Oddities; a division of Diverse Corporate Technologies, Inc.

b. Standard: ASTM C 1173.
c. Description: Elastomeric, sleeve-type, reducing or transition pattern. Include shear ring and 

corrosion-resistant-metal tension band and tightening mechanism on each end.
d. Sleeve Materials:

1) For Cast-Iron Soil Pipes: ASTM C 564, rubber.
2) For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC.
3) For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible with pipe 

materials being joined.
4. Shielded, Nonpressure Transition Couplings:
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a. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
1) Cascade Waterworks Mfg. Co.
2) Mission Rubber Company; a division of MCP Industries, Inc.

b. Standard: ASTM C 1460.
c. Description: Elastomeric or rubber sleeve with full-length, corrosion-resistant outer shield 

and corrosion-resistant-metal tension band and tightening mechanism on each end.
5. Pressure Transition Couplings:

a. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
1) Cascade Waterworks Mfg. Co.
2) Dresser, Inc.
3) EBAA Iron, Inc.
4) JCM Industries, Inc.
5) Romac Industries, Inc.
6) Smith-Blair, Inc.; a Sensus company.
7) The Ford Meter Box Company, Inc.
8) Viking Johnson.

b. Standard: AWWA C219.
c. Description: Metal, sleeve-type same size as, with pressure rating at least equal to, and 

ends compatible with, pipes to be joined.
d. Center-Sleeve Material: Manufacturer's standard.
e. Gasket Material: Natural or synthetic rubber.
f. Metal Component Finish: Corrosion-resistant coating or material.

B. Dielectric Fittings:
1. General Requirements: Assembly of copper alloy and ferrous materials with separating 

nonconductive insulating material. Include end connections compatible with pipes to be joined.
2. Dielectric Unions:

a. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
1) Capitol Manufacturing Company.
2) Central Plastics Company.
3) Hart Industries International, Inc.
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4) Jomar International Ltd.
5) Matco-Norca, Inc.
6) McDonald, A. Y. Mfg. Co.
7) Watts Regulator Co.; a division of Watts Water Technologies, Inc.
8) Wilkins; a Zurn company.

b. Description:
1) Standard: ASSE 1079.
2) Pressure Rating: 150 psig.
3) End Connections: Solder-joint copper alloy and threaded ferrous.

3. Dielectric Flanges:
a. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
1) Capitol Manufacturing Company.
2) Central Plastics Company.
3) Matco-Norca, Inc.
4) Watts Regulator Co.; a division of Watts Water Technologies, Inc.
5) Wilkins; a Zurn company.

b. Description:
1) Standard: ASSE 1079.
2) Factory-fabricated, bolted, companion-flange assembly.
3) Pressure Rating: 150 psig.
4) End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-joint 

copper alloy and threaded ferrous.
4. Dielectric-Flange Insulating Kits:

a. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
1) Advance Products & Systems, Inc.
2) Calpico, Inc.
3) Central Plastics Company.
4) Pipeline Seal and Insulator, Inc.

b. Description:
1) Nonconducting materials for field assembly of companion flanges.
2) Pressure Rating: 150 psig.
3) Gasket: Neoprene or phenolic.
4) Bolt Sleeves: Phenolic or polyethylene.
5) Washers: Phenolic with steel backing washers.

5. Dielectric Nipples:
a. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
1) Elster Perfection.
2) Grinnell Mechanical Products.
3) Matco-Norca, Inc.
4) Precision Plumbing Products, Inc.
5) Victaulic Company.

b. Description:
1) Standard: IAPMO PS 66
2) Electroplated steel nipple.
3) Pressure Rating: 300 psig at 225 deg F.
4) End Connections: Male threaded or grooved.
5) Lining: Inert and noncorrosive, propylene.
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2.10 ENCASEMENT FOR UNDERGROUND METAL PIPING
A. Standard: ASTM A 674 or AWWA C105/A 21.5.
B. Material: Linear low-density polyethylene film of 0.008-inch or high-density, cross-laminated 

polyethylene film of 0.004-inch minimum thickness.
C. Form: Sheet or tube.
D. Color: Black or natural.

PART 3 EXECUTION
3.1 EARTH MOVING

A. Comply with requirements for excavating, trenching, and backfilling specified in Section 312000 "Earth 
Moving."

3.2 PIPING INSTALLATION
A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 

systems. Indicated locations and arrangements were used to size pipe and calculate friction loss, 
expansion, pump sizing, and other design considerations. Install piping as indicated unless deviations 
to layout are approved on coordination drawings.

B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and 
service areas.

C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles 
or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
E. Install piping to permit valve servicing.
F. Install piping at indicated slopes.
G. Install piping free of sags and bends.
H. Install fittings for changes in direction and branch connections.
I. Install piping to allow application of insulation.
J. Install seismic restraints on piping. Comply with requirements for seismic-restraint devices specified in 

Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment."
K. Make changes in direction for soil and waste drainage and vent piping using appropriate branches, 

bends, and long-sweep bends. Sanitary tees and short-sweep 1/4 bends may be used on vertical 
stacks if change in direction of flow is from horizontal to vertical. Use long-turn, double Y-branch and 
1/8-bend fittings if two fixtures are installed back to back or side by side with common drain pipe. 
Straight tees, elbows, and crosses may be used on vent lines. Do not change direction of flow more 
than 90 degrees. Use proper size of standard increasers and reducers if pipes of different sizes are 
connected. Reducing size of drainage piping in direction of flow is prohibited.

L. Lay buried building drainage piping beginning at low point of each system. Install true to grades and 
alignment indicated, with unbroken continuity of invert. Place hub ends of piping upstream. Install 
required gaskets according to manufacturer's written instructions for use of lubricants, cements, and 
other installation requirements. Maintain swab in piping and pull past each joint as completed.

M. Install soil and waste drainage and vent piping at the following minimum slopes unless otherwise 
indicated:
1. Building Sanitary Drain: 2 percent downward in direction of flow for piping NPS 3 and smaller; 1 

percent downward in direction of flow for piping NPS 4 and larger.
2. Horizontal Sanitary Drainage Piping: 2 percent downward in direction of flow.
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3. Vent Piping: 1 percent down toward vertical fixture vent or toward vent stack.
N. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter 

IV, "Installation of Cast Iron Soil Pipe and Fittings."
1. Install encasement on underground piping according to ASTM A 674 or AWWA C105/A 21.5.

O. Install steel piping according to applicable plumbing code.
P. Install stainless-steel piping according to ASME A112.3.1 and applicable plumbing code.
Q. Install aboveground copper tubing according to CDA's "Copper Tube Handbook."
R. Install aboveground ABS piping according to ASTM D 2661.
S. Install aboveground PVC piping according to ASTM D 2665.
T. Install underground PVC piping according to ASTM D 2321.
U. Install engineered soil and waste drainage and vent piping systems as follows:

1. Combination Waste and Vent: Comply with standards of authorities having jurisdiction.
2. Sovent Drainage System: Comply with ASSE 1043 and sovent fitting manufacturer's written 

installation instructions.
3. Reduced-Size Venting: Comply with standards of authorities having jurisdiction.

V. Install underground, ductile-iron, force-main piping according to AWWA C600. Install buried piping 
inside building between wall and floor penetrations and connection to sanitary sewer piping outside 
building with restrained joints. Anchor pipe to wall or floor. Install thrust-block supports at vertical and 
horizontal offsets.
1. Install encasement on piping according to ASTM A 674 or AWWA C105/A 21.5.

W. Install underground, copper, force-main tubing according to CDA's "Copper Tube Handbook."
1. Install encasement on piping according to ASTM A 674 or AWWA C105/A 21.5.

X. Install force mains at elevations indicated.
Y. Plumbing Specialties:

1. Install backwater valves in sanitary waster gravity-flow piping. Comply with requirements for 
backwater valves specified in Section 221319 "Sanitary Waste Piping Specialties."

2. Install cleanouts at grade and extend to where building sanitary drains connect to building 
sanitary sewers in sanitary drainage gravity-flow piping. Install cleanout fitting with closure plug 
inside the building in sanitary drainage force-main piping. Comply with requirements for cleanouts 
specified in Section 221319 "Sanitary Waste Piping Specialties."

3. Install drains in sanitary drainage gravity-flow piping. Comply with requirements for drains 
specified in Division 22 Section "Sanitary Waste Piping Specialties."

Z. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities 
having jurisdiction.

AA. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for 
sleeves specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping."

AB. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for 
sleeve seals specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping."

AC. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for 
escutcheons specified in Division 22 Section "Escutcheons for Plumbing Piping."
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3.3 JOINT CONSTRUCTION
A. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast Iron Soil Pipe 

and Fittings Handbook" for compression joints.
B. Join hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's "Cast Iron Soil Pipe 

and Fittings Handbook" for lead-and-oakum calked joints.
C. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings 

Handbook" for hubless-piping coupling joints.
D. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full 

and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe 
fittings and valves as follows:
1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is 

specified.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

Do not use pipe sections that have cracked or open welds.
E. Join stainless-steel pipe and fittings with gaskets according to ASME A112.3.1.
F. Join copper tube and fittings with soldered joints according to ASTM B 828. Use ASTM B 813, 

water-flushable, lead-free flux and ASTM B 32, lead-free-alloy solder.
G. Grooved Joints: Cut groove ends of pipe according to AWWA C606. Lubricate and install gasket over 

ends of pipes or pipe and fitting. Install coupling housing sections, over gasket, with keys seated in 
piping grooves. Install and tighten housing bolts.

H. Flanged Joints: Align bolt holes. Select appropriate gasket material, size, type, and thickness. Install 
gasket concentrically positioned. Use suitable lubricants on bolt threads. Torque bolts in cross pattern.

I. Plastic, Nonpressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and 
fittings according to the following:
1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.
2. ABS Piping: Join according to ASTM D 2235 and ASTM D 2661 Appendixes.
3. PVC Piping: Join according to ASTM D 2855 and ASTM D 2665 Appendixes.

3.4 SPECIALTY PIPE FITTING INSTALLATION
A. Transition Couplings:

1. Install transition couplings at joints of piping with small differences in OD's.
2. In Drainage Piping: Unshielded or Shielded, nonpressure transition couplings.
3. In Aboveground Force Main Piping: Fitting-type transition couplings.
4. In Underground Force Main Piping:

a. NPS 1-1/2 and Smaller: Fitting-type transition couplings.
b. NPS 2 and Larger: Pressure transition couplings.

B. Dielectric Fittings:
1. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
2. Dielectric Fittings for NPS 2 and Smaller: Use dielectric unions.
3. Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric flanges.
4. Dielectric Fittings for NPS 5 and Larger: Use dielectric flange kits.
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3.5 VALVE INSTALLATION
A. General valve installation requirements are specified in Section 220523 "General-Duty Valves for 

Plumbing Piping."
B. Shutoff Valves:

1. Install shutoff valve on each sewage pump discharge.
2. Install gate or full-port ball valve for piping NPS 2 and smaller.
3. Install gate valve for piping NPS 2-1/2 and larger.

C. Check Valves: Install swing check valve, between pump and shutoff valve, on each sewage pump 
discharge.

D. Backwater Valves: Install backwater valves in piping subject to backflow.
1. Horizontal Piping: Horizontal backwater valves. Use normally closed type unless otherwise 

indicated.
2. Floor Drains: Drain outlet backwater valves unless drain has integral backwater valve.
3. Install backwater valves in accessible locations.
4. Comply with requirements for backwater valve specified in Section 221319 "Sanitary Waste 

Piping Specialties."
3.6 HANGER AND SUPPORT INSTALLATION

A. Comply with requirements for seismic-restraint devices specified in Section 220548 "Vibration and 
Seismic Controls for Plumbing Piping and Equipment."

B. Comply with requirements for pipe hanger and support devices and installation specified in Section 
220529 "Hangers and Supports for Plumbing Piping and Equipment."
1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments.
2. Install stainless-steel pipe hangers for horizontal piping in corrosive environments.
3. Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments.
4. Install stainless-steel pipe support clamps for vertical piping in corrosive environments.
5. Vertical Piping: MSS Type 8 or Type 42, clamps.
6. Install individual, straight, horizontal piping runs:

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.
c. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls.

7. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls. Support 
pipe rolls on trapeze.

8. Base of Vertical Piping: MSS Type 52, spring hangers.
C. Support horizontal piping and tubing within 12 inches of each fitting valve and coupling.
D. Support vertical piping and tubing at base and at each floor.
E. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods.
F. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and minimum 

rod diameters:
1. NPS 1-1/2 and NPS 2: 60 inches with 3/8-inch rod.
2. NPS 3 (DN 80): 60 inches with 1/2-inch rod.
3. NPS 4 and NPS 5: 60 inches with 5/8-inch rod.
4. NPS 6 and NPS 8: 60 inches with 3/4-inch rod.
5. NPS 10 and NPS 12: 60 inches with 7/8-inch rod.
6. Spacing for 10-foot lengths may be increased to 10 feet. Spacing for fittings is limited to 60 

inches.
G. Install supports for vertical cast-iron soil piping every 15 feet.
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H. Install hangers for steel piping with the following maximum horizontal spacing and minimum rod 
diameters:
1. NPS 1-1/4: 84 inches with 3/8-inch rod.
2. NPS 1-1/2: 108 inches with 3/8-inch rod.
3. NPS 2: 10 feet with 3/8-inch rod.
4. NPS 2-1/2: 11 feet with 1/2-inch rod.
5. NPS 3: 12 feet with 1/2-inch rod.
6. NPS 4 and NPS 5: 12 feet with 5/8-inch rod.
7. NPS 6 and NPS 8: 12 feet with 3/4-inch rod.
8. NPS 10 and NPS 12: 12 feet with 7/8-inch rod.

I. Install supports for vertical steel piping every 15 feet.
J. Install hangers for stainless-steel piping with the following maximum horizontal spacing and minimum 

rod diameters:
1. NPS 2: 84 inches with 3/8-inch rod.
2. NPS 3: 96 inches with 1/2-inch rod.
3. NPS 4: 108 inches with 1/2-inch rod.
4. NPS 6: 10 feet with 5/8-inch rod.

K. Install supports for vertical stainless-steel piping every 10 feet.
L. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod 

diameters:
1. NPS 1-1/4: 72 inches with 3/8-inch rod.
2. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.
3. NPS 2-1/2: 108 inches with 1/2-inch rod.
4. NPS 3 and NPS 5: 10 feet with 1/2-inch rod.
5. NPS 6: 10 feet with 5/8-inch rod.
6. NPS 8: 10 feet with 3/4-inch rod.

M. Install supports for vertical copper tubing every 10 feet.
N. Install hangers for PVC piping with the following maximum horizontal spacing and minimum rod 

diameters:
1. NPS 1-1/2 and NPS 2: 48 inches with 3/8-inch rod.
2. NPS 3: 48 inches with 1/2-inch rod.
3. NPS 4 and NPS 5: 48 inches with 5/8-inch rod.
4. NPS 6 and NPS 8: 48 inches with 3/4-inch rod.
5. NPS 10 and NPS 12: 48 inches with 7/8-inch rod.

O. Install supports for vertical PVC piping every 48 inches.
P. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written 

instructions.
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3.7 CONNECTIONS
A. Drawings indicate general arrangement of piping, fittings, and specialties.
B. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting to join 

dissimilar piping materials.
C. Connect drainage and vent piping to the following:

1. Plumbing Fixtures: Connect drainage piping in sizes indicated, but not smaller than required by 
plumbing code.

2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indicated, but not 
smaller than required by authorities having jurisdiction.

3. Plumbing Specialties: Connect drainage and vent piping in sizes indicated, but not smaller than 
required by plumbing code.

4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover flush with 
floor.

5. Install horizontal backwater valves with cleanout cover flush with floor.
6. Comply with requirements for backwater valves cleanouts and drains specified in Section 221319 

"Sanitary Waste Piping Specialties."
7. Equipment: Connect drainage piping as indicated. Provide shutoff valve if indicated and union for 

each connection. Use flanges instead of unions for connections NPS 2-1/2 and larger.
D. Connect force-main piping to the following:

1. Sanitary Sewer: To exterior force main.
2. Sewage Pump: To sewage pump discharge.

E. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment.
F. Make connections according to the following unless otherwise indicated:

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection to each 
piece of equipment.

2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final connection 
to each piece of equipment.

3.8 IDENTIFICATION
A. Identify exposed sanitary waste and vent piping. Comply with requirements for identification specified 

in Section 220553 "Identification for Plumbing Piping and Equipment."
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3.9 FIELD QUALITY CONTROL
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A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must be 
made. Perform tests specified below in presence of authorities having jurisdiction.
1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in after 

roughing-in and before setting fixtures.
2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to observe tests 

specified below and to ensure compliance with requirements.
B. Reinspection: If authorities having jurisdiction find that piping will not pass test or inspection, make 

required corrections and arrange for reinspection.
C. Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.
D. Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction or, in 

absence of published procedures, as follows:
1. Test for leaks and defects in new piping and parts of existing piping that have been altered, 

extended, or repaired. If testing is performed in segments, submit separate report for each test, 
complete with diagram of portion of piping tested.

2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and vent piping 
until it has been tested and approved. Expose work that was covered or concealed before it was 
tested.

3. Roughing-in Plumbing Test Procedure: Test drainage and vent piping except outside leaders on 
completion of roughing-in. Close openings in piping system and fill with water to point of overflow, 
but not less than 10-foot head of water. From 15 minutes before inspection starts to completion 
of inspection, water level must not drop. Inspect joints for leaks.

4. Finished Plumbing Test Procedure: After plumbing fixtures have been set and traps filled with 
water, test connections and prove they are gastight and watertight. Plug vent-stack openings on 
roof and building drains where they leave building. Introduce air into piping system equal to 
pressure of 1-inch wg. Use U-tube or manometer inserted in trap of water closet to measure this 
pressure. Air pressure must remain constant without introducing additional air throughout period 
of inspection. Inspect plumbing fixture connections for gas and water leaks.

5. Repair leaks and defects with new materials and retest piping, or portion thereof, until satisfactory 
results are obtained.

6. Prepare reports for tests and required corrective action.
E. Test force-main piping according to procedures of authorities having jurisdiction or, in absence of 

published procedures, as follows:
1. Leave uncovered and unconcealed new, altered, extended, or replaced force-main piping until it 

has been tested and approved. Expose work that was covered or concealed before it was tested.
2. Cap and subject piping to static-water pressure of 50 psig above operating pressure, without 

exceeding pressure rating of piping system materials. Isolate test source and allow to stand for 
four hours. Leaks and loss in test pressure constitute defects that must be repaired.

3. Repair leaks and defects with new materials and retest piping, or portion thereof, until satisfactory 
results are obtained.

4. Prepare reports for tests and required corrective action.
3.10 CLEANING AND PROTECTION

A. Clean interior of piping. Remove dirt and debris as work progresses.
B. Protect drains during remainder of construction period to avoid clogging with dirt and debris and to 

prevent damage from traffic and construction work.
C. Place plugs in ends of uncompleted piping at end of day and when work stops.
D. Exposed PVC Piping: Protect plumbing vents exposed to sunlight with two coats of water-based latex 

paint.
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3.11 PIPING SCHEDULE
A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated.
B. Aboveground, soil and waste piping NPS 4 and smaller shall be the following:

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
2. Hubless, cast-iron soil pipe and fittings heavy-duty

hubless-piping couplings; and coupled joints.
3. Galvanized-steel pipe, drainage fittings, and threaded joints.
4. Stainless-steel pipe and fittings, sealing rings, and gasketed joints.
5. Copper DWV tube, copper drainage fittings, and soldered joints.
6. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.
7. Dissimilar Pipe-Material Couplings: Unshielded or Shielded, nonpressure transition 

couplings.
C. Aboveground, soil and waste piping NPS 5 and larger shall be the following:

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
2. Hubless, cast-iron soil pipe and fittings heavy-duty

hubless-piping couplings; and coupled joints.
3. Galvanized-steel pipe, drainage fittings, and threaded joints.
4. Stainless-steel pipe and fittings, sealing rings, and gasketed joints.
5. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.
6. Dissimilar Pipe-Material Couplings: Unshielded or Shielded, nonpressure transition 

couplings.
D. Aboveground, vent piping NPS 4 and smaller shall be the following:

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
2. Hubless, cast-iron soil pipe and fittings; heavy-duty hubless-piping couplings; and coupled 

joints.
3. Galvanized-steel pipe, drainage fittings, and threaded joints.
4. Stainless-steel pipe and fittings gaskets, and gasketed joints.
5. Copper DWV tube, copper drainage fittings, and soldered joints.

a. Option for Vent Piping, NPS 2-1/2 and NPS 3-1/2: Hard copper tube, Type M; copper 
pressure fittings; and soldered joints.

6. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.
7. Dissimilar Pipe-Material Couplings: Unshielded or Shielded, nonpressure transition 

couplings.
E. Aboveground, vent piping NPS 5 and larger shall be the following:

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
2. Hubless, cast-iron soil pipe and fittings;  heavy-duty hubless-piping couplings; and coupled 

joints.
3. Galvanized-steel pipe, drainage fittings, and threaded joints.
4. Solid wall PVC pipe, PVC socket fittings, and solvent-cemented joints.
5. Dissimilar Pipe-Material Couplings: Unshielded or Shielded, nonpressure transition 

couplings.
F. Underground, soil, waste, and vent piping NPS 4 and smaller shall be the following:

1. Service class, cast-iron soil piping; gaskets; and gasketed joints.
2. Hubless, cast-iron soil pipe and fittings; heavy-duty hubless-piping couplings; and coupled 

joints.
3. Stainless-steel pipe and fittings, gaskets, and gasketed joints.
4. Solid wall PVC pipe, PVC socket fittings, and solvent-cemented joints.
5. Dissimilar Pipe-Material Couplings: Unshielded or Shielded, nonpressure transition 

couplings.
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G. Underground, soil and waste piping NPS 5 and larger shall be the following:
1. Service class, cast-iron soil piping; gaskets; and gasketed joints.
2. Hubless, cast-iron soil pipe and fittings; heavy-duty or cast-iron hubless-piping couplings; 

coupled joints.
3. Solid-wall PVC pipe; PVC socket fittings; and solvent-cemented joints.
4. Dissimilar Pipe-Material Couplings: Unshielded or Shielded, nonpressure transition 

couplings.
H. Aboveground sanitary-sewage force mains NPS 1-1/2 and NPS 2 shall be the following:

1. Galvanized-steel pipe, pressure fittings, and threaded joints.
I. Aboveground sanitary-sewage force mains NPS 2-1/2 to NPS 6 shall be the following:

1. Galvanized-steel pipe, pressure fittings, and threaded joints.
2. Grooved-end, galvanized-steel pipe; grooved-joint, galvanized-steel-pipe appurtenances; and 

grooved joints.
J. Underground sanitary-sewage force mains NPS 4 and smaller shall be the following:

1. Ductile-iron, mechanical-joint piping and mechanical joints.
2. Ductile-iron, push-on-joint piping and push-on joints.
3. Ductile-iron, grooved-joint piping and grooved joints.
4. Fitting-type transition coupling for piping smaller than NPS 1-1/2 and pressure transition coupling 

for NPS 1-1/2 and larger if dissimilar pipe materials.
K. Underground sanitary-sewage force mains NPS 5 and larger shall be the following:

1. Ductile-iron, mechanical-joint piping and mechanical joints.
2. Ductile-iron, push-on-joint piping and push-on joints.
3. Ductile-iron, grooved-joint piping and grooved joints.
4. Pressure transition couplings if dissimilar pipe materials.
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SECTION 221429 
SUMP PUMPS

PART 1 GENERAL
1.1 SUMMARY

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section.

1.2 ACTION SUBMITTALS
A. Product Data: For each type of product indicated. Include construction details, material descriptions, 

dimensions of individual components and profiles. Include rated capacities, operating characteristics, 
electrical characteristics, and furnished specialties and accessories.

B. Wiring Diagrams: For power, signal, and control wiring.
1.3 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For pumps and controls, to include in operation and maintenance 
manuals.

1.4 QUALITY ASSURANCE
A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a 

qualified testing agency, and marked for intended location and application.
B. UL Compliance: Comply with UL 778 for motor-operated water pumps.

1.5 DELIVERY, STORAGE, AND HANDLING
A. Retain shipping flange protective covers and protective coatings during storage.
B. Protect bearings and couplings against damage.
C. Comply with pump manufacturer's written rigging instructions for handling.

PART 2 PRODUCTS
2.1 SUBMERSIBLE SUMP PUMPS

A. Submersible, Fixed-Position, Single-Seal Sump Pumps:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Bell & Gossett Domestic Pump; ITT Corporation.
b. Goulds Pumps; ITT Corporation.
c. Little Giant Pump Co.
d. Weil Pump Company, Inc.
e. Zoeller Company.
f. Liberty Pump

2. Description: Factory-assembled and -tested sump-pump unit.
3. Pump Type: Submersible, end-suction, single-stage, close-coupled, overhung-impeller, 

centrifugal sump pump as defined in HI 1.1-1.2 and HI 1.3.
4. Pump Casing: Cast iron, with strainer inlet, legs that elevate pump to permit flow into impeller, 

and vertical discharge for piping connection.
5. Impeller: Statically and dynamically balanced, ASTM A 48, Class No. 25 A cast iron or ASTM 
A 532, abrasion-resistant cast iron  design for clear wastewater handling, and keyed and secured 
to shaft.

6. Pump and Motor Shaft: Stainless steel, with factory-sealed, grease-lubricated ball bearings.
7. Seal: Mechanical.
8. Motor: Hermetically sealed, capacitor-start type; with built-in overload protection; lifting eye or lug; 

and three-conductor, waterproof power cable of length required and with grounding plug and 
cable-sealing assembly for connection at pump.
a. Motor Housing Fluid: Air or Oil.
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9. Controls:
a. Enclosure: NEMA 250, Type 1 mounted.
b. Switch Type: Pedestal-mounted float switch with float rods and rod buttons or 

Mechanical-float or Mercury-float type, in NEMA 250, Type 6 enclosures with mounting rod 
and electric cables.

c. Automatic Alternator: Start pumps on successive cycles and start multiple pumps if one 
cannot handle load.

d. High-Water Alarm: Shall be provided with 120-V ac, with transformer and contacts for 
remote alarm bell.

10. Control-Interface Features:
a. Remote Alarm Contacts: For remote alarm interface.
b. Building Automation System Interface: Auxiliary contacts in pump controls for interface to 

building automation system and capable of providing the following:
1) On-off status of pump.
2) Alarm status.

2.2 SUMP-PUMP BASINS AND BASIN COVERS
A. Basins: Factory-fabricated, watertight, cylindrical, basin sump with top flange and sidewall openings for 

pipe connections.
1. Material: Cast iron or Fiberglass.
2. Reinforcement: Mounting plates for pumps, fittings, and accessories.
3. Anchor Flange: Same material as or compatible with basin sump, cast in or attached to sump, in 

location and of size required to anchor basin in concrete slab.
B. Basin Covers: Fabricate metal cover with openings having gaskets, seals, and bushings; for access to 

pumps, pump shafts, control rods, discharge piping, vent connections, and power cables.
1. Reinforcement: Steel or cast iron, capable of supporting foot traffic for basins installed in 

foot-traffic areas.
2.3 MOTORS
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A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency 
requirements for motors specified in Division 22 Section "Common Motor Requirements for Plumbing 
Equipment".
1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will not 

require motor to operate in service factor range above 1.0.
B. Motors for submersible pumps shall be hermetically sealed.
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PART 3 EXECUTION
3.1 EARTHWORK

A. Excavation and filling are specified in Section 312000 "Earth Moving".
3.2 EXAMINATION

A. Examine roughing-in for plumbing piping to verify actual locations of storm drainage piping 
connections before sump pump installation.

3.3 INSTALLATION
A. Pump Installation Standards: Comply with HI 1.4 for installation of sump pumps.

3.4 CONNECTIONS
A. Comply with requirements for piping specified in Division 22 Section "Facility Storm Drainage Piping".

Drawings indicate general arrangement of piping, fittings, and specialties.
B. Install piping adjacent to equipment to allow service and maintenance.

3.5 FIELD QUALITY CONTROL
A. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and 

adjust components, assemblies, and equipment installations, including connections.
B. Perform tests and inspections.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect 
components, assemblies, and equipment installations, including connections, and to assist in 
testing.

C. Tests and Inspections:
1. Perform each visual and mechanical inspection.
2. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no 

leaks exist.
3. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor 

rotation and unit operation.
4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 

equipment.
D. Pumps and controls will be considered defective if they do not pass tests and inspections.
E. Prepare test and inspection reports.

3.6 STARTUP SERVICE
A. Perform startup service.

1. Complete installation and startup checks according to manufacturer's written instructions.
3.7 ADJUSTING

A. Adjust pumps to function smoothly, and lubricate as recommended by manufacturer.
B. Adjust control set points.

3.8 DEMONSTRATION
A. Train Owner's maintenance personnel to adjust, operate, and maintain controls and pumps.
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PART 1 GENERAL
1.1 SUMMARY

SECTION 312000 
EARTH MOVING

A. Provide all operations necessary to complete site clearing; stockpiling; dewatering; excavations; 
embankments and backfilling; subgrade preparation; aggregate base; placement of topsoil; and finish 
grading.

B. Construct and maintain all temporary drainage swales, berms and diversions; furnish, operate, and 
maintain all necessary pumping and other equipment for dewatering. After above items serve their 
purpose, remove them and restore site.

C. Excavation will be unclassified, and the term "excavation" shall include all material encountered 
without regard to its physical properties, characteristics or composition.

1.2 LIMITS OF THE WORK
A. Earthwork shall not extend beyond the areas of excavation, embankment or other construction shown 

on the drawings.
B. Contractor shall install construction fencing or other visible barrier around trees and other areas that 

need to be protected from the earthwork prior moving equipment into that area.
C. Excavations for new construction shall not undercut existing footings, foundations, or surfacing.
D. Blasting with any type of explosive will not be permitted, unless shown otherwise in these 

Specifications.
1.3 SAFETY AND PROTECTION

A. Shoring, sheeting, and bracing shall be provided as required to protect the work and workmen from 
damage or injury by caving or sloughing.

B. Laws and ordinances regulating health and safety measures shall be practiced.
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A. Submit shop drawings in accordance with Section 013300.
B. None required unless material gradations are requested by Owner's Representative.
C. Material Gradations.
D. Standard Proctor Curves for Site and Borrow Materials.
E. Test results for all proposed imported materials. Test results shall include the Unified Soil 

Classification System designation, the Liquid Limit (LL), and the Plasticity Index (PI) for each material.
F. The Contractor shall provide a minimum three gallon sample of each proposed material.

1.4 COMPACTION TESTING
A. Sample backfill materials for the density testing shall be taken according to ASTM D75.
B. Determine the density of soil in place by the sand cone method ASTM D 1556; rubber-balloon 

method ASTM D2167; or nuclear method ASTM D 2922.
C. Compaction is the calculated ratio of the in-place (dry) density to the laboratory maximum (dry) density 

expressed as a percentage.
D. Determine laboratory moisture-density relations of soils according to the ASTM test method identified 

in the specific subsection.
E. If the Owner is responsible for compaction testing, the Contractor shall pay the costs of any retesting 

of work not conforming to specifications.
F. The following table identifies the compaction required based on the location of the soil.

LOCATION COMPACTION DENSITY
Under paved areas, sidewalks and piping 90% of ASTM D 1557 or 95% of ASTM D698
Unpaved areas 85% of ASTM D698
Inside of structures under foundations, 
under equipment support pads, under 
slabs-on-grade and scarified existing 
subgrade under fill material

90% of ASTM D1557 or 95% of ASTM D698

Outside structures next to walls, piers, 
columns and any other structure exterior 
members

90% of ASTM D1557 or 85% of ASTM D698

Outside structures under equipment 
support foundations *

95% of ASTM D1557 or 100% of ASTM D698

Granular fill under base slabs and building 
floor slabs on grade

75% relative density per ASTM D4253 and 
ASTM D4254

Structural fill for over excavations 90% of ASTM D1557 or 95% of ASTM D698
*Granular fill or flowable fill may be 
substituted

1.5 FREQUENCY OF TESTING
A. Tests of the fill materials and embankments will be made at the following approximate rates or as 

deemed necessary by the Owner’s Representative.
1. One field density test for each 300 square yards of subgrade prior to placing fill.
2. One field density test for each 100 cubic yards of fill placed or each layer of fill for each work 

area, whichever is greater.
3. One moisture-density curve for each type material used, as indicated by sieve analysis and 

plasticity index.
4. Field density and moisture test may be determined by current ASTM sand cone, or nuclear 

methods.
1.6 COMPACTION METHODS

A. Obtain compaction of backfill and embankment by mechanical means. Jetting or flooding is not 
permitted. Compact each layer with mechanical tampers. Do not place backfill at hydraulic structures 
until hydraulic testing has been completed. Do not place backfill against cantilevered walls until design 
strength of concrete has been reached. Do not place backfill against walls supported at the top by floor 
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slabs until design strength has been reached.
B. Use light vibratory or hand tamping equipment adjacent to the wall. Take particular care compacting 

around pipe spools. Do not use heavy compaction equipment within a horizontal distance from the wall 
equal to the height of the wall.

PART 2 PRODUCTS
2.1 EXCAVATED MATERIALS

A. Topsoil obtained by stripping and suitable for finish grading where arable soil is required shall be 
stockpiled for future use.

B. Material from the excavation is considered to be an acceptable backfill material provided it is free of 
vegetal matter, roots, debris, frozen matter, and stones larger than 3 inches in the greatest dimension.

C. Moisture content is to be maintained at a level sufficient to obtain the specified compaction.
2.2 IMPERMEABLE MATERIAL FOR BACKFILL AND EMBANKMENTS

A. Impermeable material for backfill and embankments shall be materials classified as CL, CL/CH, CH, or 
MH as defined by the Unified Soil Classification System. This material shall be free of organic matter, 
roots, debris, and particles larger than 1 inch in greatest dimension. Submit documentation that 
material meets this criteria.

2.3 STRUCTURAL FILL
A. Material for Low Volume Change Structural Fill below structures shall be materials classified as CL, 

CL/CH, or CH, as defined by the United Soil Classification System. Material shall have a Liquid Limit of 
less than 45 and a Plasticity Index of less than 20. This material shall be free of organic matter, roots, 
debris, and particles larger than 1 inch in greatest dimension. Submit documentation that material 
meets this criteria. Most on-site material can be used as low volume change structural fill.

B. Material for other Structural Fill below structures shall be materials classified as CL, CL/CH, or CH, as 
defined by the United Soil Classification System. Material shall have a Liquid Limit of less than 60, and 
a Plasticity Limit of less than 30. Submit documentation that material meets this criteria. Most on-site 
material can be used as low volume change structural fill.

2.4 AGGREGATE BASE MATERIAL
A. Aggregates for granular bases shall be meet Kentucky DOT specifications.
B. Aggregates for granular base shall meet the following gradation:

Sieve Size Percent Passing by Weight
1 1/2 inch 100
1 inch 95-100
1/2 inch 25-65
3/8 inch 5-55
No. 4 0-10

2.5 WATER FOR COMPACTION
A. Water shall be clean and free of acid, alkali, or organic materials and shall have a pH of 7.0 to 9.0, a 

maximum chloride concentration of 500 mg/l. Provide temporary tanker trucks, equipment and 
materials to convey water from the source to the point of use.

PART 3 EXECUTION
3.1 SITE CLEARING

A. See Section 311000.
3.2 STOCKPILING OF TOPSOIL

A. Topsoil shall be removed to a depth of one foot. The depth of topsoil may vary throughout the project.
Topsoil shall be stockpiled for use in finishing operations.

B. Protect the stockpile with erosion and sediment controls to prevent loss of material leaving the site.
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3.3 OPEN EXCAVATIONS AND STOCKPILES
A. Provide diversion ditches and dams upstream of disturbed areas to minimize water from entering 

excavated areas. Construct and maintain all temporary drainage swales, berms and diversions until 
permanent erosion and sediment controls are established.

B. Provide erosion and sediment BMPs to controls for non-vegetated surfaces.
C. When storing excess excavated material, do not obstruct surface drainage or existing waterways with 

the stockpiles.
D. See Section 015713 and comply with the SWPPP.

3.4 DEWATERING
A. Furnish, operate, and maintain all necessary pumping and other equipment for dewatering at all times 

during construction to remove and dispose of all water from any source from all excavations.
B. Use methods which will ensure dry excavations and preserve the final lines and grades of the 

excavation. Methods used may include well points, sump pumps, suitable rock or gravel drains, 
temporary pipelines, or other acceptable means. Dewater so that floor or footing concrete will not be 
placed in water. Do not allow water to rise against walls or above footings and slabs.

C. Dispose of water in a manner that will not damage adjacent property or be a menace to public health.
Provide a copy of written permission from the owner of property over which water will pass, become a
nuisance, or become impounded. Water may be discharged into the public road ditches located 
adjacent to the project site.

D. Excavations that may entrap snow and subject the subgrade soils to a change in the moisture content 
shall not be left open during winter construction shut-down periods. Any snow that does become 
entrapped in excavations shall be removed within twenty-four hours.

3.5 GENERAL EXCAVATION
A. Perform all material conditioning and excavations required. Excavation includes the removal and 

selected disposal of all excess or unsuitable materials of whatever nature.
B. Excavate to full depth and width required to accommodate the lines and grades shown on the 

Drawings. Remove all materials which become blown or washed into excavations.
C. Contractor shall select sloping or near-vertical trench and structure excavation slopes as he finds 

compatible with the soil conditions. The Contractor shall select any shoring which he deems 
appropriate and compatible with the soil conditions. These selections shall be exercised as a portion of 
the Contractor's responsibility for safety of site operations. The Contractor is responsible for 
conforming to OSHA requirements as may be applicable during structural excavating, trench 
excavations, site work, and in other areas of the work.

D. Excavated material which meets required specifications may be used in embankments or backfill 
when approved and accepted.

E. Remove from the site unsuitable materials such as large rocks, excessive organic materials and 
excess excavation material.

3.6 ROCK EXCAVATION
A. All rock excavation shall be under one classification, which shall include solid ledge rock in its natural 

location that requires systematic quarrying, drilling and/or blasting for its removal and also boulders 
that exceed 1/2 cubic yard in volume.

B. When rock is encountered, strip free of earth.
C. The use of explosives shall be limited to the magnitude and location of the charge that will not cause 

damage to adjacent existing construction and utilities through shock vibrations or other stress 
loadings.
1. Provide adequate blanket protection to ensure that there will not be fragments of rock or other 

debris flying through the air when discharging explosives.
2. Contractor to employ personnel certified by appropriate regulatory authority to execute blasting 

operations if the Owner or local jurisdiction requires such certification.
3. Explosive permits shall be obtained from appropriate local and state authorities.
4. Where explosives and blasting are used, comply with all laws and ordinances of municipal, state 

and Federal agencies relating to the use of explosives.
a. Use qualified personnel for blasting and take proper precautions to protect persons, property 
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or the work from damage or injury from blast or explosion.
b. Conduct preblast survey in the company of the Owner’s Representative to aid in determining 

any damage caused by blasting.
c. Any damage to existing construction or other features caused by blasting operations to be 

repaired and paid for by Contractor.
3.7 EMBANKMENTS

A. Place all embankments to lines and grades shown. Areas to be covered with topsoil shall be 
underfilled so the finished lines conform after topsoil placement. Protect and maintain embankments 
during the course of construction. Replace all materials lost due to storm damage until permanent 
stabilization. Use materials obtained during excavation or imported materials. Do not use brush, sod, 
or other unsuitable materials in embankments.

B. No embankment shall be constructed on frozen material, nor shall organic material be used for 
embankment.

C. When an embankment is to be placed against a hillside or existing embankment whose slopes are 
steeper than 4:1; the existing slope shall be continuously benched in approximately 24 inches rises as 
the new fill is brought up on lifts as specified below. The material bladed out, the bottom of the area 
cut into, and the embankment material being placed shall be compacted to the required density.

D. In fill sections, place material in loose lifts not exceeding 8 inches; brought to within 2% to +4% of 
optimum moisture content. Bring up each lift uniformly over the entire area being filled and compact 
each lift to its required density.

E. Maintain the proper moisture content in the uppermost layer. If placing of materials is interrupted and 
the material dries, bring to proper moisture content before resuming by sprinkling, cultivating, and 
rolling to the required compaction. Do not place or roll material during rainfall of sufficient intensity to 
materially increase the moisture content. If any material placed in embankment acquires a greater 
moisture content than is suitable for compaction, allow to dry or remove. If removed, recondition the 
new surface before placing new material. Repair any irregularities caused by erosion by excavating, 
cultivating, filling, and compacting.

3.8 STRUCTURAL EXCAVATION
A. Structural excavation is the removal of all materials of whatever nature to approved structural 

subgrade and as necessary for construction of structures and foundations. Approved structural 
subgrade is that material which has been observed by the Engineer and upon which structural 
foundations or other materials may be placed. Locate limits of excavation for structures with formed 
vertical surfaces at least 5 feet from the extreme outside of the structure to the toe of the cut slope or 
at a 1:1 slope as detailed on the drawings, whichever is greater.

B. Design excavations in the proximity of adjacent structures so as to protect the structures from damage 
or undermining. Design and install shoring if necessary. Side slopes of excavation shall be only as 
steep as is safe for material to stand. Avoid unnecessary disturbance of adjacent ground.

C. Subgrade Preparation
1. Remove all existing “fill”, loose natural clays, sand, and compressible materials under proposed 

structures. Provide a relatively smooth subgrade.
2. The exposed bottoms of excavations shall consist of undisturbed native material.
3. Where excavation is inadvertently carried beyond the design elevation or approved structural 

subgrade, adjust the construction as directed to meet the structural requirements. Over 
excavations shall be backfilled with graded structural fill compacted to the required density, or 
adjust the construction as required to meet the structural requirements as approved by the 
Owner’s Representative.

3.9 BACKFILL AROUND STRUCTURES
A. Place backfill in 6-inch uniform loose lifts and compact to the required density. Larger lifts may be 

utilized if it is demonstrated to the Owner's Representative that satisfactory results can be obtained.
B. Use a minimum of 1 foot impermeable backfill for the top layer to prevent surface water from 

infiltrating next to walls.
3.10 SUBGRADE PREPARATION FOR DRIVE AREAS

A. Roads, drives and pads shall be graded to grades designated in Drawings.
B. Soil shall be free of organic material, trash and debris, and rocks larger than three inches in any 

dimension, and shall not be frozen while construction is in progress.
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C. The subgrade shall be plowed or diced to a depth of 8 inches and the loosened material 
compacted to the required cross-section elevation.

D. Subgrade shall be compacted to minimum of 95% of ASTM D698.
E. Compacted subgrade must support the weight of vehicles and equipment without producing ruts in the 

surface. Owner’s Representative may require Contractor to demonstrate subgrade adequacy by 
requiring Contractor to move fully loaded equipment across compacted subgrade.

F. Should rock be encountered, it shall be removed to a depth of one foot below the top of the subgrade 
and fill material placed and compacted as provided above.

3.11 PROTECTION
A. Subgrade shall be repaired from action of the elements or others. Any settlement or erosion that 

occurs prior to placing the aggregate base shall be repaired to the specific line, grade and
cross-section. Any subgrade that has become unacceptable shall be reworked as necessary to restore 
the subgrade to shape, tolerance, density, and moisture content range for such density, immediately 
prior to the placing of the aggregate base.

B. The Contractor shall protect all existing improvements from damage resulting from his subgrade 
operation. Any improvement damaged shall be repaired or replaced by the Contractor at his own 
expense.

3.12 PLACEMENT OF TOPSOIL
A. All areas where topsoil is to be placed shall be scarified to a depth of 6" minimum by means of discing, 

harrowing or culti-packing.
B. Topsoil shall be spread evenly to a depth of at least 6-inches, smooth and true to the lines and grades 

as indicated on the Plans, and ready to receive seed and fertilizer. Seedbed areas shall be free of 
trash, debris and rocks over 2" in size.

3.13 DISPOSAL OF MATERIAL
A. Excess earth material shall be transported to onsite storage area by Contractor. The Contractor shall 

not dispose of any excavated material until there is sufficient material to complete all necessary project 
embankments and fill areas.

B. Material not suitable for embankment, fill or backfill shall be disposed of off-site at a location 
determined by the Owner’s Representative. Transportation of such material and any disposal fees 
shall be provided by the Contractor.

C. Material in excess of requirements for embankment, fill or backfill shall be disposed of on-site or at 
locations determined by Owner’s Representative. Transportation of such material and any disposal 
fees shall be provided by the Contractor.

3.14 FINISH GRADING
A. Upon completion of the work, clean the entire site area affected of trash and debris, and grade the 

surface smooth to drain so that no depressions, vehicle tracks, or ridges are left which could 
accumulate rainwater.

END OF SECTION
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SECTION 312333 
TRENCHING AND BACKFILLING

PART 1 GENERAL
1.1 SUMMARY

A. This section includes materials and installation for trench excavation, backfilling, and compacting.
B. Sheeting, shoring, bracing, and protection of adjacent property, trees, and structures.
C. Preparation of subgrades, bedding for pipe, backfilling, and disposal of excess excavation.

1.2 SUBMITTALS
A. Submit shop drawings in accordance with the Section 013300.
B. All specified bedding and backfill material, except earth excavated material.
C. Moisture-Density test for each backfill material.
D. Sheeting, shoring and bracing design calculations by a registered professional engineer licensed in the 

State.
1.3 DEFINITIONS

A. Pipe Embedment Zone - The full width of trench from both below and above the bottom of the pipe or 
conduit to a horizontal level above the top of the pipe as defined by the embedment class or as shown 
on the details.

B. Trench Zone - The portion of the trench from the pipe embedment zone to finished grade in unpaved 
areas, and to the bottom of the drive zone in drive areas.

C. Pipe Cover - The distance from the top of the finished grade of the trench to the top of the waterline 
pipe.

D. Aggregate Pipe Base - A layer of material below the pipe embedment zone to stabilize the bottom of 
the trench and provide uniform bearing of the pipe and pipe embedment.

E. Class A Excavated Material
1. Hard shale, sandstone, limestone, granite or similar materials which is encountered in monolithic 

ledges greater than 8" in thickness and which, in the opinion of the Owner's Representative, 
require jackhammering, use of a special headache ball or hydrohammer for removal. A toothed 
bucket is not considered as special "ripping" equipment.

2. Two or more ledges with inter-lying strata of earth, clay, or gravel not more than eight (8) inches 
in thickness in each strata will be classified as a solid monolithic formation from the top of the top 
ledge to the bottom of the bottom ledge. Boulders that are encountered within glacial till or other 
soil and are not a portion of a continuous monolithic formation shall not be considered

F. Unclassified Excavated Material - All earth or other materials that do not meet the requirements of 
Class A excavated material.

1.4 COMPACTION TESTING
A. An independent geotechnical firm hired by General Contractor will test perform material testing and 

field compaction testing.
B. Material testing for each backfill material shall be two moisture density tests or two relative density 

tests according to the appropriate ASTM specification.
C. Minimum testing frequency for in-place field shall be:

1. One test for every 200 cubic yards of backfill for site backfill with a minimum of one test for 
every full shift of compaction operation on mass earthwork.

2. One test at intervals of 500 feet along the trench.
3. One in-place field density test whenever there is a suspicion of a change in backfill material, 

quality of moisture or effectiveness of compaction.
D. Sample backfill materials for the density testing shall be taken according to ASTM D75.
E. Determine the density of soil in place by the sand cone method ASTM D 1556, rubber-balloon method 

ASTM D2167; or nuclear method ASTM D 2922.
F. Compaction is the calculated ratio of the in-place (dry) density to the laboratory maximum (dry) density 

expressed as a percentage.
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G. Determine laboratory moisture-density relations of soils according to the ASTM test method identified 
in the specific subsection.

H. If the Owner is responsible for compaction testing, the Contractor shall pay the costs of any retesting 
of work not conforming to specifications.

I. The following table identifies the compaction required based on the location of the trench.
1. LOCATION/COMPACTION DENSITY

a. Under paved areas, sidewalks, and pipe crossings: 95% of ASTM D698
b. Under foundations and equipment support pads: 95% of ASTM D698
c. Unpaved areas: 85% of ASTM D698
d. Granular backfill: 75% relative density per ASTM D4253 and ASTM D4254

PART 2 PRODUCTS
2.1 PIPE EMBEDMENT MATERIAL

A. Native earth material which is fine, loose material, free from stones 1-inch and larger, hard frozen 
clods, and other material that may cause damage to the pipe, organic matter and debris that will 
deteriorate and cause voids.

B. Rigid Pipe - Bedding Classes A, B, C or crushed rock, as described in ASTM C12.
C. Ductile Iron Pipe - Type 1 through Type 5 laying conditions, as described in ASTM A746.
D. PVC and other Flexible Pipe - Classes I, II, III, as described in ASTM D2321.
E. Composite Pipe - Same as Flexible Pipe except as described in ASTM D2680.

2.2 GRANULAR BACKFILL MATERIAL
A. Granular material shall meet the following gradation:

1. Sieve Size 1 inch, Percent Passing By Weight: 100%
2. Sieve Size 3/4 inch, Percent Passing By Weight: 85-100%
3. Sieve Size 3/8 inch, Percent Passing By Weight: 50-80%
4. Sieve Size No. 4, Percent Passing By Weight: 35-60%
5. Sieve Size No. 40, Percent Passing By Weight: 15-30%
6. Sieve Size No. 200, Percent Passing By Weight: 5-10%

B. The granular material shall not contain clay lumps or organic matter. The fraction passing the No. 4 
sieve shall have liquid limits no greater than 25 and a plasticity index no greater than 5. The material 
shall meet the quality requirements of ASTM C33.

2.3 AGGREGATE PIPE BASE MATERIAL
A. The aggregate base material shall consist of crushed rock or gravel; free from dust, clay and trash; be 

hard, durable, non-friable and meet the gradation as defined in ASTM C33 for No. 76 coarse 
aggregate or the following gradation:
1. Sieve Size 3/4 inch; Percent Passing By Weight: 100%
2. Sieve Size No. 4; Percent Passing By Weight: 0-35%
3. Sieve Size No. 8; Percent Passing By Weight: 0-17%
4. Sieve Size No. 200; Percent Passing By Weight: 0-10%

B. Other gradations may be utilized provided all the material passes the 3/4 sieve and it can be 
demonstrated that they provide adequate base support for the pipe.

C. The aggregate material shall meet the quality requirements of ASTM C33.
PART 3 EXECUTION
3.1 PREPARATION

A. Verify that survey bench marks and intended elevations for the Work are as shown on drawings.
B. Identify required lines, levels, contours, and datum.
C. Identify by visible markings all plant life, trees, lawns, fences and other features that are to be 

protected.
D. Protect bench marks from excavation equipment and vehicular traffic.
E. Existing underground installations such as water mains, gas mains, sewers, telephone lines, power 

lines, and buried structures in the vicinity of the work to be done hereunder are indicated on the 
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drawings only to the extent such information has been made available to or discovered by the  
Engineer in preparing the drawings. There is no guarantee as to the accuracy or completeness of such 
information, and all responsibility for the accuracy and completeness thereof is expressly disclaimed. 
Generally, service connections are not indicated on the drawings.

F. The Contractor shall be solely responsible for locating all existing underground installations, including 
service connections in advance of excavating or trenching by contacting the owners thereof and 
prospecting. The Contractor shall use his own information and shall not rely upon any information 
shown on the drawings concerning existing underground installations.

G. Where utilities are parallel to or cross the construction but do not conflict with the permanent work to 
be constructed, follow the procedures given below or as indicated in the drawings. Notify the utility 
owner 48 hours in advance of the crossing construction and coordinate the construction schedule 
with the utility owner's requirements.

H. Determine the true location and depth of utilities and service connections which may be affected by or 
affect the work. Determine the type, material, and condition of these utilities. In order to provide 
sufficient lead time to resolve unforeseen conflicts, order materials and take appropriate measures to 
ensure that there is no delay in

3.2 SHEETING, SHORING, AND BRACING OF TRENCHES
A. Sheeting and bracing, or trench boxes shall be provided where necessary to conform to 29CFR1926 

Subpart P-Excavations, OSHA requirements.
B. Where it is necessary to drive sheeting below the centerline of the pipe, it shall be driven to a depth of 

at least 2 feet below the flow line of the pipe, or as directed by the geotechnical engineer.
3.3 TRENCH WIDTHS

A. Trench widths shall be as shown in the drawings.

B. The width of the trench shall be ample to allow the pipe to be laid and jointed properly and to allow the 
bedding and haunching to be placed and compacted to adequately support the pipe. The trench sides
shall be kept as nearly vertical as possible. When wider trenches are specified, appropriate bedding 
class and pipe strength shall be used.

C. In unsupported, unstable soil the size and stiffness of the pipe, stiffness of the embedment and in-
situ soil and depth of cover shall be considered in determining the minimum trench width necessary 
to adequately support the pipe

D. Ledge rock, boulders, and large stones shall be removed to provide a minimum clearance of 4-
inches below and on each side of the pipe.

E. Trench width at the top of the trench will not be limited except where width of excavation would 
undercut adjacent structures and footings. In such case, width of trench shall be a minimum clearance 
of the trench wall to outside pipe being a minimum of 4-inches, and that there is at least 24-inch 
clearance between the top edge of the trench and the structure or footing.

3.4 MINIMUM PIPE COVER
A. Pipeline Location: Non-Paved Areas, Cover - 42 inches
B. Pipeline Location: Paved Areas, Cover - 42 inches
C. Pipeline Location: Under ditches and minor drainage courses, Cover - 4 feet
D. Pipeline Location: Under rivers and streams, Cover - 4 feet
E. Pipeline Location: State Highway, Cover - 6 feet

3.5 TRENCH EXCAVATION
A. Perform all excavation regardless of type, nature or condition of the material encountered to 

accomplish the construction. Excavate the trench to the lines and grades shown on the drawings with 
allowance for pipe thickness and for pipe base or special bedding.

B. Care shall be taken not to over-excavate. If the trench is excavated below the required grade, refill any 
part of the trench excavated below the grade with native material and compact to a density equal to 
the rest of the trench bottom.

C. Length of open trench to be no more than amount of pipe installed in one working day. Backfilling of 
the open trench to grade to be no more than 40-feet behind the installed pipe.

D. Blasting will not be permitted unless approved by Owner and appropriate jurisdictions.
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E. After the required excavation has been completed, the Owner’s Representative will inspect the 
exposed subgrade to determine the need for any additional excavation. It is the intent that additional 
excavation be conducted in all areas within the influence of the pipeline where unacceptable materials 
exist in the exposed subgrade. Over excavation shall include the removal of all such unacceptable 
material that exists directly beneath the pipeline to a width 24-inches greater than the pipe outside 
diameter and to the depth required. Refill the trench to subgrade of pipe base with native material. 
Place the foundation stabilization material over the full width of the trench and compact in layers not
exceeding 6 inches deep compacted to 95 percent relative compaction and carried to the required 
grade.

3.6 LOCATION OF EXCAVATED MATERIAL
A. During trench excavation, place the excavated material only within the working area. Do not obstruct 

any roadways or streets. Conform to federal, state, and local codes governing the safe loading of 
trenches with excavated material.

B. Excavated material not used as backfill shall be disposed of off-site.
3.7 DEWATERING

A. Provide and maintain means and devices to remove and dispose of all water entering the trench 
excavation during the time the trench is being prepared for the pipe laying, during the laying of the 
pipe, and until the backfill has been completed.

B. Water entering the excavation or other parts of the work shall be removed until all the work has been 
completed. No sanitary sewer shall be used for the disposal of trench water, unless specifically 
approved by the engineer, and then only if the trench water does not ultimately arrive at existing 
pumping or wastewater treatment facilities

C. Dispose of the water in a manner to prevent damage to adjacent property. Do not drain trench water 
through the pipeline under construction. Do not allow groundwater to rise around the pipe until jointing 
compound has set hard.

3.8 INSTALLING BURIED PIPING
A. Grade the bottom of the trench to the line and grade to which the pipe is to be laid, with allowance for 

pipe thickness. Remove hard spots that would prevent a uniform thickness of bedding. Place the 
specified thickness of pipe base material over the full width of trench. Grade the top of the pipe base 
ahead of the pipe laying to provide firm, continuous, uniform support along the full length of pipe, and 
compact to the relative compaction specified herein. Before laying each section of the pipe, check the 
grade and correct any irregularities.

B. Excavate bell holes at each joint to permit proper assembly and inspection of the entire joint. Fill the 
area excavated for the joints with the bedding material specified or indicated in the drawings for use in 
the pipe zone.

C. Inspect each pipe and fitting before lowering the buried pipe or fitting into the trench. Inspect the 
interior and exterior protective coatings. Patch damaged areas in the field with material recommended 
by the protective coating manufacturer. Clean ends of pipe thoroughly. Remove foreign matter and dirt 
from inside of pipe and keep clean during and after installation.

D. Handle pipe in such a manner as to avoid damage to the pipe. Do not drop or dump pipe into trenches 
under any circumstances.

E. Lay the pipe at the proper elevation and grade and properly attach to the adjacent pipe according to 
the type of joint.

F. When the pipe laying is not in progress, including the noon hours, close the open ends of pipe. Do not 
allow trench water, animals, or foreign material to enter the pipe.

G. Keep the trench dry until the pipe has been installed and jointed to the other pipe.
3.9 TRENCH BACKFILLING

A. Backfill according to the details for the particular type of pipe, and per the following:
1. Place the specified thickness of pipe base material over the full width of trench. Grade the top of 

the pipe base ahead of the pipe laying to provide firm, uniform support along the full length of 
pipe. Organic matter or clay material which may fall in an open trench during construction shall 
be removed. The Contractor shall limit the amount of native material which may fall on top of the 
completed pipe base until the pipe is installed.

2. Backfill shall be of a suitable material removed from excavation except where other material is 
specified. Debris, frozen material, large clods or stones, organic matter, or other unstable 
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materials shall not be used for final backfill within 2 feet (0.6 m) of the top of the pipe. Do not bury 
waste material.

3. After pipe has been bedded, backfill simultaneously on both sides of the pipe, keeping the level 
of backfill the same on each side. Carefully place the material around the pipe so that the pipe 
barrel is completely supported and that no voids or uncompacted areas are left beneath the pipe.
Do not permit free fall of the material until at least 2 feet of cover is provided over the top of the 
pipe. Use particular care in placing material on the underside of the pipe to prevent lateral 
movement during subsequent backfilling.

4. Compact material placed within 12 inches of the outer surface of the pipe by hand tamping only.
5. Continue to place the backfill material in the trench until it reaches the finished grad according to 

the following criteria:
a. Backfilling under Paved Areas: Plus or minus 1/2 inch from required elevations.
b. General Backfilling: Plus 3 inches from required elevations.

3.10 BACKFILL COMPACTION METHODS
A. Compact by using mechanical compaction or hand tamping. Do not use high impact hammer-type 

equipment except where the pipe manufacturer warrants in writing that such use will not damage the 
pipe. Jetting will not be allowed.

B. Do not use any axle-driven or tractor-drawn compaction equipment within 5 feet of walls and 
structures.

C. When existing pipe is encountered during excavation, care shall be taken to support pipe sufficiently 
so pipe remains in service and to ensure safety of workers. During backfilling place bedding material in 
and around the existing pipe and compact to specifications above.

3.11 PLACEMENT OF SAND-CEMENT SLURRY BACKFILL
A. Place sand-cement slurry backfill in a uniform manner that will prevent voids in or segregation of the 

material. Remove foreign material that falls into the excavation or trench. Do not commence backfilling 
over or place any material over the slurry cement backfill until at least four hours after placing the
sand-cement slurry.

3.12 PLACEMENT OF CLSM (CONTROLLED LOW-STRENGTH MATERIAL)
A. Provide batching equipment to obtain the proper weights of soil, cement, water, and admixtures.

Measuring devices shall be sensitive to a 2% variation above or below the actual weights required. 
Volumetric batching may be used, provided the same accuracy required for weight batching is 
maintained.

B. Design and operate the mixers used for mixing the CLSM so that the CLSM as discharged from the 
mixer is uniform in composition and consistency throughout each batch.

C. Place the CLSM such that it flows easily into all openings between the pipe and the excavated trench.
In some cases, such as trenches on a slope, a stiffer mix may be required to prevent it from flowing 
down the trench. In this case, use vibration to ensure that the CLSM completely fills all spaces.

D. Lay the pipe on the soil pads and place the CLSM bedding as shown in the drawings. Place bedding 
under pipe from one side and vibrate so that it flows under the pipe until it appears on the other side. 
Then add CLSM to both sides of the pipe and vibrate until it completely fills the space between the 
pipe and the excavated trench bottom. This operation shall follow as closely behind pipelaying 
operations as possible. Place CLSM in such a way as to prevent uplift or buckling of the pipe. Deposit 
CLSM as nearly as practicable in its final position. Do not disturb the pipe trench or cause foreign 
material to become mixed with the cement slurry.

E. Do not place backfill above the pipe until the CLSM has reached the initial set. Place and maintain a
6-inch cover of moist backfill cover until additional backfill is placed. If the ambient temperature is 50°F 
or less, place an additional 6-inch cover of backfill over the 6-inch moist backfill cover prior to the end 
of the working day.

F. Whenever freezing temperatures are imminent, maintain the CLSM at a temperature of not less than 
50°F for 24 hours after placement. The temperature of the mix shall be 50°F or greater at the time of 
placement. Monitor the temperature by placing a thermometer in the CLSM immediately after sampling 
at the placement site. When freezing weather appears imminent, make ready at the placement site 
materials that may be required for protection of the CLSM. Delay placement of CLSM until adequate 
provisions for protection against weather are made. Do not place CLSM bedding in pipe trenches when 
the trench bottom or walls are frozen or contain frozen material. Backfill placed as cover over the 
CLSM is prohibited from containing any frozen material.
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3.13 INSTALLING IMPERVIOUS BARRIERS
A. Construct impervious barriers in the pipe and trench zones at 300-foot intervals on slopes exceeding 

30% and within 50-feet of vertical points of inflection on slopes exceeding 30%. Construct concrete 
barriers such that the bottom of the collar extends at least 3 inches into the pipe base, at least 3 
inches into each side of the walls of the trench, and at least 3 inches above the top of the pipe zone.

B. Install ABS dams by digging a slot approximately 3 inches deep into the pipe base, located 
approximately 3 feet from the nearest pipe bell. Key the dam into the groove such that the neck of the 
adapter connection pipe faces upstream. Center the dam into position and insert the edges into the 
side walls of the trench. Slide a Fernco adapter over the pipe to be installed. Move the pipe through 
the dam opening and assemble the pipe joint. Slip the Fernco adapter over the ABS barrier's neck and 
tighten the adapter's bands. Backfill both sides of the dam such that there are no voids around the 
pipe.

3.14 PROTECTING UNDERGROUND UTILITIES
A. Underground utilities are to be protected in place and remain in service, unless otherwise specified on 

the Plans or in the specifications. Compact bedding material under and around the utility so that no 
voids are left. Flowable fill may be an acceptable method of bedding and backfill.
1. Where indicated in the drawings or as determined by the Owner's Representative, support 

utilities by a reinforced concrete beam or support wall as shown on the utility support details in 
the drawings. The primary purpose of the beam is to prevent settlement of the existing utility line 
during and after construction. The Contractor is responsible for the protection of the utility during 
construction and shall incorporate the beam as part of the protection.

B. Abandoned utility lines may be cut to facilitate installation of the new Works. All open ends are to be 
plugged. The cut utility line shall be removed from the site.
1. Storm drains and sewers are to be plugged with an 8-inch wall of brick and mortar.
2. Waterlines are to be capped with a cast-iron cap or a 3-foot-long concrete plug.

C. Sewer services, water services, and other utility service lines are not shown on the Drawings.
Interference with these services may occur. If such situations arise, the Contractor shall move the 
conflicting utilities (such as water service leads, sewer service lines, gas lines, etc.) or adjust the 
pipeline vertical and/or horizontal alignment to maintain required vertical and/or horizontal separations. 
All proposed modifications to the pipeline alignment shall be presented to the Owner's Representative
for review and all changes made shall conform to the recommendations of the Owner's 
Representative.

D. If the utility must be removed to facilitate construction of the new Works, the utility will be 
reconstructed with new materials and placed back into service. During this period, Contractor shall 
provide temporary service for the disconnected utility.

E. Disruption of water service to residential and/or places of business as a result of the Contractor's 
operations shall be limited to a maximum of 8 (eight) hours. In the event that disruption of a particular 
service will be longer than 8 hours, the Contractor shall provide temporary potable water service which 
meets the Department of Health requirements for potable water to the affected residence or place of 
business for drinking purposes. In the event that disruption of a particular service will be longer than 24 
hours, the Contractor shall provide temporary potable water service which meets the entire domestic 
water demands of the affected residence or place of business. The Contractor shall at all times 
maintain on site, the materials required for providing temporary water services.

F. Waterlines whose thrust is in the direction of the new excavation, may be affected by the construction.
Protect thrust blocks in place or shore to resist the thrust by a means approved by the water utility. If 
the thrust blocks are exposed or rendered to be ineffective in the opinion of the Owner's 
Representative, reconstruct them to bear against firm unexcavated soil.

END OF SECTION
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SECTION 321540 
CRUSHED STONE PAVING

PART 1 - GENERAL
1.1 SUMMARY

A. Section Includes: Provision of aggregate base course material consisting as a mixture of course and 
fine graded aggregate that is free of vegetation and other deleterious matter. Work consists of placing 
one or more lifts of aggregates, and specified additives, on prepared subgrade, and geogrid, or 
geotextile, as specified, using conventional equipment and methods for mixing, placement, and 
compaction of aggregates onto subgrade.

1.2 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 

and Division 01 Specification Sections, apply to this Section.
1. Section 013300 “Submittal Procedures”.

2. Section 311000 "Site Clearing" for site stripping, grubbing, stripping and stockpiling topsoil, and 
removal of above- and below-grade improvements and utilities.

3. Section 312000 “Earth Moving” for subgrade preparation and subgrade testing.
1.3 UNIT PRICES

A. Rock Measurement: Volume of rock actually removed, measured in original position, but not to exceed 
the following. Unit prices for rock excavation include replacement with approved materials.
1. 6 inches outside of minimum required dimensions of Crushed Stone Paving against grade.

1.4 DEFINITIONS
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A. Backfill: Soil material or controlled low-strength material used to fill an excavation.
B. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.
C. Drainage Course: Aggregate layer supporting the slab-on-grade that also minimizes upward capillary 

flow of pore water.
D. Engineered Fill: Fill material allowing the required compaction density. Can be same material used for 

crushed stone paving.
E. Excavation: Removal of material encountered above subgrade elevations and to lines and dimensions 

indicated.
1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond indicated 

lines and dimensions as directed by Engineer. Authorized additional excavation and replacement 
material will be paid for according to Contract provisions for changes in the Work.

2. Bulk Excavation: Excavation more than 10 feet in width and more than 30 feet in length.
3. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated lines and 

dimensions without direction by Engineer. Unauthorized excavation, as well as remedial work 
directed by Engineer, shall be without additional compensation.

F. Fill: Soil materials used to raise existing grades.
G. Rock: Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders of 

rock material that exceed 1 cu. yd. for bulk excavation that cannot be removed by rock excavating 
equipment equivalent to the following in size and performance ratings, without systematic drilling, 
ram hammering, ripping, or blasting, when permitted:
1. Bulk Excavation: Late-model, track-mounted loader; rated at not less than 230-hp flywheel power 

and developing a minimum of 47,992-lbf breakout force with a general-purpose bare bucket; 
measured according to SAE J-732.

H. Rock: Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders 
of rock material 3/4 cu. yd. or more in volume that exceed a standard penetration resistance of 
100 blows/2 inches or when tested by a geotechnical testing agency, according to ASTM D 
1586.

I. Subbase Course: Aggregate layer placed between the subgrade and base course for pavement.
J. Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill immediately below 

subbase, drainage fill, drainage course, or topsoil materials.
1.5 SUBMITTALS

A. Submit shop drawings in accordance with the Section 013300.
B. Product Data: For each type of the following manufactured products required:

1. Geotextiles.
C. Samples for Verification: For the following products, in sizes indicated below:

1. Geotextile: 12 by 12 inches.
1.6 INFORMATIONAL SUBMITTALS

A. Material Test Reports: For each aggregate material proposed for paving as follows
1. Classification according to ASTM C 33.
2. Sieve gradation according to KYTC.

B. Geotechnical Testing Agency Qualifications: Qualified according to ASTM E 329 and ASTM D 3740 for 
testing indicated.

1.7 PROJECT CONDITIONS
A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used 

facilities during paving operations.
1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without 

permission from Owner and authorities having jurisdiction.
2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or 

authorities having jurisdiction.
B. Utility Locator Service: Notify utility locator service for area where Project is located before beginning 

paving operations.
PART 2 - PRODUCTS
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2.1 STONE MATERIALS
A. General: Provide crushed stone materials.

1. Provide aggregate material for the gradation shown on Drawings (Type A, Type B, or Type C) per 
Table 703:1 Aggregate Base Gradation of the KYTC.
a. Coarse aggregate is material retained on a No.10 sieve. Provide course aggregate 

consisting of the following durable particles: Gravel, Stone, Disintegrated granite, or Crushed 
Concrete with fine aggregate made of sand, stone dust, or other inert finely-divided mineral. 
Ensure a minimum of 40 percent of a Type A or B mixture, retained on a No.4 sieve contains 
uniformly sized particles with at least one fractured face.

b. 100 percent of the Type C or D mixture retained on a No.4 sieve contains uniformly sized 
particles with at least two fractured faces.

c. Completed Type C mixture to contain no more than 15 percent natural sand.
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d. Coarse aggregate retained on the 3/8 inch sieve of the completed mixture to have no more 
than 50 percent wear per Los Angeles Abrasion Test in accordance with AASHTO T 96 with 
an aggregate durability index of 40 (minimum) in accordance with AASHTO T 210.
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2. Provide aggregate material of the type and grade as shown on Drawings and conforming to the 
requirements of the KYTC.

a. Type A: Crushed stone produced and graded from oversized quarry aggregate that 
originates from a single, naturally occurring source.

b. Type B: Crushed or uncrushed gravel. Blending more than one source is allowed.

c. Type C: Crushed gravel with a minimum of 60 percent of the particles retained on a No.4 
sieve with two or more crushed faces. Blending two or more sources is allowed.

d. Type D: Type A material or crushed concrete. Crushed concrete containing gravel will be 
considered Type D material. Crushed concrete must meet requirements of Section 
247.2.A.3.b “Recycled Material (Including Crushed Concrete) Requirements”, and be 
managed to provide uniform quality.

3. Aggregate for paving shall meet requirements of KYTC.
a. Contractor shall submit certified test results to Engineer for the gradation of base 

aggregates. Certification shall show the appropriate AASHTO test for the material, results, 
and a statement whether material has passed or failed.

b. Sampling aggregates per AASHTO T 2.
c. Sieve analysis of fine and coarse aggregate per AASHTO T 27 and meet gradation in table 

at end of this section.
d. Material passing No.200 sieve shall be tested per AASHTO T 11 and meet requirements in 

table at end of this section.
e. Engineer may request test results for material prior to and during paving construction to 

ensure quality control of materials.



CRUSHED STONE PAVING 321540 - 6

2.2 GEOTEXTILES
A. Subsurface Drainage Geotextile: Refer to Section 310519 “Geotextiles”:

1. Survivability: Class 1; AASHTO M 288.
2. Grab Tensile Strength: 157 lbf; ASTM D 4632.
3. Sewn Seam Strength: 142 lbf; ASTM D 4632.
4. Tear Strength: 56 lbf; ASTM D 4533.
5. Puncture Strength: 56 lbf; ASTM D 4833.
6. Apparent Opening Size: No. 40 sieve, maximum; ASTM D 4751.
7. Permittivity: 0.5 per second, minimum; ASTM D 4491.
8. UV Stability: 50 percent after 500 hours' exposure; ASTM D 4355.

B. Separation Geotextile: Refer to Section 310519 “Geotextiles”:
1. Survivability: Class 2; AASHTO M 288.
2. Grab Tensile Strength: 247 lbf; ASTM D 4632.
3. Sewn Seam Strength: 222 lbf; ASTM D 4632.
4. Tear Strength: 90 lbf; ASTM D 4533.
5. Puncture Strength: 90 lbf; ASTM D 4833.
6. Apparent Opening Size: No. 60 sieve, maximum; ASTM D 4751.
7. Permittivity: 0.02 per second, minimum; ASTM D 4491.
8. UV Stability: 50 percent after 500 hours' exposure; ASTM D 4355.

PART 3 - EXECUTION
3.1 PREPARATION

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by Crushed Stone 
Paving operations.

B. Protect and maintain erosion and sedimentation controls during paving operations.
C. Protect subgrades and foundation soils from freezing temperatures and frost. Remove temporary 

protection before placing subsequent materials.
D. Subgrade to be excavated and compacted per Section 312000 “Earth Moving”.
E. Place Geotextile as required under crushed stone paving per manufacturers recommendations.
F. Do not place crushed aggregate or geotextiles on excessively wet, frozen, rutted subgrade or any 

surface not in compliance with compaction density requirements in Section 312000 “Earth Moving”.
G. Aggregate to be uniformly mixed to form a homogeneous mixture of particles.

3.2 EXCAVATION, GENERAL
A. Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface and 

subsurface conditions encountered. Unclassified excavated materials may include rock, soil materials, 
and obstructions. No changes in the Contract Sum or the Contract Time will be authorized for rock 
excavation or removal of obstructions.
1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, 

replace with satisfactory soil materials.
2. Remove rock to lines and grades indicated to permit installation of permanent construction 

without exceeding the following dimensions:
a. 24 inches outside of edge of paving.

B. Classified Excavation: Excavate to subgrade elevations. Material to be excavated will be classified as 
earth and rock. Do not excavate rock until it has been classified and cross sectioned by Engineer. The 
Contract Sum will be adjusted for rock excavation according to unit prices included in the Contract 
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Documents. Changes in the Contract Time may be authorized for rock excavation.
1. Rock excavation includes removal and disposal of rock. Remove rock to lines and subgrade 

elevations indicated to permit installation of permanent construction without exceeding the 
following dimensions:
a. 24 inches or outside of edge of paving.

3.3 SUBGRADE INSPECTION
A. Notify Engineer when excavations have reached required subgrade.

B. If Engineer determines that unsatisfactory soil is present, continue excavation and replace with 
compacted backfill or engineered fill material as directed.

C. Proof-roll subgrade below pavements with a pneumatic-tire and loaded
10-wheel, tandem-axle dump truck weighing not less than 15 tons to identify soft pockets and areas 
of excess yielding. Do not proof-roll wet or saturated subgrades.
1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction 

perpendicular to first direction>>. Limit vehicle speed to 3 mph.
2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as 

determined by Engineer, and replace with compacted backfill or engineered fill as directed.
D. Authorized additional excavation and replacement material will be paid for according to Contract 

provisions for changes in the Work.
E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or 

construction activities, as directed by Engineer, without additional compensation.
3.4 SOIL MOISTURE CONTROL

A. Uniformly moisten subgrade and each subsequent fill or backfill layer before compaction to within 2 
percent of optimum moisture content.

3.5 COMPACTION OF SOIL BACKFILLS AND FILLS
A. Layers of Crushed Stone Aggregate is to be placed in uniform layer thickness via a mechanical 

spreader such that no compacted layer exceeds 6 inches.
B. Maximum thickness of one compacted layer is 6 inches. Minimum layer thickness of one compacted 

layer is 3 inches.
C. Compacted aggregate surfacing is to be at 98 percent standard proctor at +/- 2 percent optimum 

moisture per ASTM D 698; or density as determined by MT 230 and per MDT 301>>.
3.6 FIELD QUALITY CONTROL

A. Special Inspections: Contractor shall engage a qualified special inspector to perform the following 
special inspections:
1. Determine prior to placement of fill that site has been prepared in compliance with requirements.
2. Determine that fill material and maximum lift thickness comply with requirements.
3. Determine, at the required frequency, that in-place density of compacted fill complies with 

requirements.

B. Testing Agency: Contractor shall engage a qualified geotechnical engineering testing agency to 
perform tests and inspections.

C. Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with 
subsequent earth moving only after test results for previously completed work comply with 
requirements.

D. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, ASTM 
D 2922, and ASTM D 2937, as applicable. Tests will be performed at the following locations and 
frequencies:
1. Paved Areas: At subgrade and at each compacted fill and backfill layer, at least one test for every

1000 sq. ft. or less of paved area but in no case fewer than three tests.
E. When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction 

specified, scarify and moisten or aerate, or remove and replace soil materials to depth required;
re-compact and retest until specified compaction is obtained.

F. Final compacted surface is to be constructed to elevations on Drawings within 0.04 feet (1/2 inch).
Ensure surface smoothness is within 0.04 feet (1/2 inch) in 10 feet. Test for smoothness with 10 foot 
long straightedge.
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G. Ensure an average compacted thickness within 0.02 feet (1/4 inch) of that detailed on drawing.
Engineer will confirm average Project thickness at 1000 sq. ft. intervals. Contractor to correct any 
thickness deficiencies by removing material, scarifying to a depth of 3 inches and adding material 
resulting in a minimum 3 inch compacted lift.

H. Contractor to ensure uniform compaction of all crushed stone surfacing.
END OF SECTION
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SECTION 323113
STEEL CHAIN LINK FENCES AND GATES

PART 1 GENERAL
1.1 SUMMARY

A. This section includes materials and installation of galvanized or PVC-coated steel chain link fence 
and gates top and bottom tension wires and anticlimb extension arms with barbed wire.

1.2 PERFORMANCE REQUIREMENTS
A. Delegated Design: Design chain-link fences and gates, including comprehensive engineering analysis 

by a qualified professional engineer, using performance requirements and design criteria indicated.
B. Structural Performance: Chain-link fence and gate framework shall withstand the effects of gravity 

loads and the following loads and stresses.
1. Minimum Post Size: Determine according to ASTM F 1043 for framework up to 12 feet high, and 

post spacing not to exceed 10 feet.
2. Minimum Post Size and Maximum Spacing: Determine according to CLFMI WLG 2445, based on 

mesh size and pattern specified and on the following:
a. Wind Speed, V3s: 90 mph
b. Exposure Category: B

C. Lightning Protection System: Maximum grounding-resistance value of 25 ohms under normal dry 
conditions.

1.3 SUBMITTALS
A. Submit shop drawings in accordance with Section 013300.
B. Submit product data for each type of product indicated. Include construction details, material 

descriptions, dimensions and profiles, and finishes.
C. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work. Show 

accessories, hardware, gate operation, and operational clearances.
D. For chain-link fences and gate framework indicated to comply with performance requirements and 

design criteria, including analysis data signed and sealed by the qualified professional engineer 
responsible for their preparation licensed in the state where the project is located.

1.4 PROJECT CONDITIONS
A. Field Measurements: Verify layout information for chain-link fences and gates shown on Drawings in 

relation to property survey and existing structures. Verify dimensions by field measurements.
1.5 WARRANTY

A. Special Warranty: Manufacturer's standard form in which manufacturer or Installer agrees to repair 
or replace components of chain-link fences and gates that fail in materials or workmanship within 
specified warranty period.
1. Failures include, but are not limited to, the following:

a. Faulty operation of gate.
b. Deterioration of metals, metal finishes, and other materials beyond normal weathering.

2. Warranty Period: Five years from date of Substantial Completion.
PART 2 PRODUCTS
2.1 CHAIN LINK FABRIC

A. General: Provide fabric in one-piece heights measured between top and bottom of outer edge of 
selvage knuckle or twist. Comply with CLFMI Product Manual and with requirements indicated below:
1. Fabric Height: As indicated on Drawings
2. Steel Wire Fabric: Wire diameter of 0.192 inch.

a. Mesh Size: 2 inches.
b. Zinc-Coated Fabric: ASTM A 392, Type II, Class 1, 1.2 oz./sq. ft. with zinc coating applied 

before weaving.
c. Polymer-Coated Fabric: ASTM F 668, Class <1; over zinc coated steel wire.

1) Color: As selected by Owner from manufacturer's full range>>.
d. Coat selvage ends of fabric that is metallic coated before the weaving process with 

manufacturer's standard clear protective coating.
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2.2 FENCE FRAMING
A. Post and Rails: Comply with ASTM F 1043 for framing, including rails, braces, and line; terminal; and 

corner posts. Provide members with minimum dimensions and wall thickness according to ASTM F 
1043 or ASTM F 1083 based on the following:
1. Fence Height: As indicated on Drawings
2. Horizontal Framework Members: Intermediate rails complying with ASTM F 1043.
3. Metallic coating for steel framing: Type A, consisting of not less than minimum 2.0-oz./sq. ft. 

average zinc coating per ASTM A 123/A 123M or 4.0-oz./sq. ft. zinc coating per ASTM A 653/A 
653M.
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4. Polymer coating over metallic coating: Match chain-link fabric, complying with ASTM F 934.
2.3 TENSION WIRE

A. Metallic-Coated Steel Wire: 0.177 inch diameter, marcelled tension wire complying with ASTM A 817 
and ASTM A 824, with the following metallic coating:
1. Type II, zinc coated (galvanized) by hot-dip or electrolytic process, with the coating weight 

matching the chain-link fabric coating weight.
B. Polymer-Coated Steel Wire: 0.177 inch diameter, tension wire complying with ASTM F 1664 to match 

the coating of the chain-link fabric. Color of wire to match chain-link fabric unless otherwise noted.
2.4 SWING GATES

A. General: Comply with ASTM F 900 for gate posts and single swing gate types. Gate leaf width as 
noted on the plans.

B. Pipe and Tubing:
1. Zinc-Coated Steel: Comply with ASTM F 1043 and ASTM F 1083; protective coating and finish to 

match fence framing.
C. Frame Corner Construction: Welded or assembled with corner fittings.
D. Extended Gate Posts and Frame Members: Extend gate posts and frame end members above top of 

chain-link fabric at both ends of gate frame as indicated to attach barbed wire or tape assemblies.
E. Hardware:

1. Hinges: 180 degree inward swing.
2. Latches permitting operation from both sides of gate with provision for padlocking accessible 

from both sides of gate.
3. Padlock and Chain:  Owner furnished.
4. Lock: Owner furnished.

F. Pipe and Tubing:
1. Zinc-Coated Steel: Comply with ASTM F 1043 and ASTM F 1083; protective coating and finish to 

match fence framing.
G. Frame Corner Construction: Welded or assembled with corner fittings.
H. Extended Gate Posts and Frame Members: Extend gate posts and frame end members above top of 

chain-link fabric at both ends of gate frame as indicated to attach barbed wire or tape assemblies.
I. Overhead Track Assembly: Manufacturer's standard track, with overhead framing supports, bracing, 

and accessories, engineered to support size, weight, width, operation, and design of gate and roller 
assemblies.

J. Hardware:
1. Latches permitting operation from both sides of gate with provision for padlocking accessible 

from both sides of gate.
2. Padlock and Chain: Owner furnished.
3. Lock: Owner furnished.
4. Hangers, roller assemblies, and stops fabricated from galvanized steel.

2.5 FITTINGS
A. General: Comply with ASTM F 626.
B. Post Caps: Provide for each post.

1. Provide line post caps with loop to receive tension wire or top rail.
C. Rail and Brace Ends: For each gate, corner, pull, and end post.
D. Rail Fittings: Provide the following:

1. Top Rail Sleeves: Pressed-steel or round-steel tubing not less than 6 inches long.
2. Rail Clamps: Line and corner boulevard clamps for connecting intermediate and bottom rails in 

the fence line-to-line posts.
E. Tension and Brace Bands: As required by the manufacturer.
F. Tension Bars: Steel, length not less than 2 inches shorter than full height of chain-link fabric. Provide 

one bar for each gate and end post, and two for each corner and pull post, unless fabric is integrally 
woven into post.
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G. Truss Rod Assemblies: Steel, hot-dip galvanized after threading rod and turnbuckle or other means of 
adjustment.

H. Barbed Wire Arms: Pressed steel or cast iron, with clips, slots, or other means for attaching strands of 
barbed wire, and means for attaching to posts; for each post unless otherwise indicated, and as 
follows:
1. Provide line posts with arms that accommodate top rail or tension wire.
2. Provide corner arms at fence corner posts, unless extended posts are indicated.
3. Type I, single slanted arm.

I. Tie Wires, Clips, and Fasteners: According to ASTM F 626.
1. Standard Round Wire Ties: For attaching chain-link fabric to posts, rails, and frames. Hot-Dip 

Galvanized Steel: 0.106 inch diameter wire; galvanized coating thickness matching coating 
thickness of chain-link fence fabric.

J. Finish: Metallic Coating for Pressed Steel or Cast Iron: Not less than 1.2 oz. /sq. ft. zinc.
2.6 PRIVACY SLATS

A. Material: PVC, UV-light stabilized, not less than 0.006 inch thick; attached to not less than 0.0475 
inch diameter, twisted galvanized wire; hedge-type lattice; sized to fit mesh specified for direction 
indicated.

B. Material: Polyethylene tubular slats, not less than 0.023 inch thick, manufactured for chain-link fences 
from virgin polyethylene containing UV inhibitor, sized to fit mesh specified for direction indicated; with
vandal-resistant fasteners and locks strips.

C. Material: Fiber-glass-reinforced plastic, UV-light stabilized, not less than 0.06 inch thick, sized to fit 
mesh specified for direction indicated; with vandal-resistant fasteners and lock strips.

D. Material: Aluminum, not less than 0.01 inch thick, sized to fit mesh specified for direction indicated.
E. Material: Redwood, 5/16 inch thick, sized to fit mesh specified for direction indicated.
F. Color: As selected by Owner from manufacturer’s full range.

2.7 BARBED WIRE
A. Steel Barbed Wire: Comply with ASTM A 121, for two-strand barbed wire, 0.099 inch diameter line 

wire with 0.080 inch diameter, four-point round barbs spaced not more than 5 inches o.c.
1. Zinc Coating: Type Z, Class 3.

2.8 BARBED TAPE
A. Wire-Reinforced Tape: ASTM F 1910; with four-point, needle-sharp barbs permanently cold clenched 

around a core wire.
1. Core Wire: High-tensile-strength, zinc-coated steel or stainless steel.

B. Tie Wires: Stainless steel, 0.065 inch in diameter.
C. Fabrication: Continuous coils of barbed tape as defined in ASTM F 1379 for the following 

characteristics:
1. Configuration: Single coil.
2. Style: Helical pattern.
3. Coil Diameter(s): 18 inches.
4. Coil Loop Spacing(s): 12 inches or Manufacturer's standard.
5. Barb Length Classification: Long, 1.2 inch barb.
6. Barb Spacing: 4 inches o.c.
7. Barb Set: Manufacturer’s standard.
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2.9 GROUT AND ANCHORING CEMENT
A. Nonshrink, Nonmetallic Grout: Premixed, factory-packaged, nonstaining, noncorrosive, nongaseous 

grout complying with ASTM C 1107. Provide grout, recommended in writing by manufacturer, for 
exterior applications.

B. Erosion-Resistant Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-controlled 
expansion cement formulation for mixing with potable water at Project site to create pourable 
anchoring, patching, and grouting compound. Provide formulation that is resistant to erosion from 
water exposure without needing protection by a sealer or waterproof coating and that is recommended 
in writing by manufacturer, for exterior applications.

2.10 FENCE GROUNDING
A. Conductors: Bare, solid wire for No. 6 AWG and smaller; stranded wire for No. 4 AWG and larger.

1. Material above Finished Grade: Copper
2. Material on or below Finished Grade: Copper
3. Bonding Jumpers: Braided copper tape, 1 inch wide, woven of No. 30 AWG bare copper wire, 

terminated with copper ferrules.
B. Connectors and Grounding Rods: Comply with UL 467.

1. Grounding Rods: Copper-clad steel, 5/8 by 96 inches.
PART 3 EXECUTION
3.1 EXAMINATION

A. Examine areas and conditions, with Installer present, for compliance with requirements for site 
clearing, earthwork, pavement work, and other conditions affecting performance of the Work.
1. Do not begin installation before final grading is completed unless otherwise permitted by 

Engineer.
B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION
A. Stake locations of fence lines, gates, and terminal posts. Do not exceed intervals of 500 feet or line of 

sight between stakes. Indicate locations of utilities, lawn sprinkler system, underground structures, 
benchmarks, and property monuments.

3.3 INSTALLATION, GENERAL
A. Install chain-link fencing to comply with ASTM F 567 and more stringent requirements indicated and 

as indicated in the Drawings.
3.4 CHAIN LINK FENCE INSTALLATION

A. Post Excavation: Drill or hand-excavate holes for posts to diameters and spacings indicated, in firm, 
undisturbed soil.

B. Post Setting: Set posts in concrete at indicated spacing into firm, undisturbed soil.
1. Verify that posts are set plumb, aligned, and at correct height and spacing, and hold in position 

during setting with concrete or mechanical devices.
2. Concrete Fill: Place concrete around posts to dimensions indicated and vibrate or tamp for 

consolidation. Protect aboveground portion of posts from concrete splatter.
a. Exposed Concrete: Extend 2 inches above grade; shape and smooth to shed water.
b. Concealed Concrete: Top 2 inches below grade as indicated on Drawings to allow 

covering with surface material.

c. Posts Set into Concrete in Sleeves: Use steel pipe sleeves preset and anchored into 
concrete for installing posts. After posts have been inserted into sleeves, fill annular space 
between post and sleeve with non-shrink, nonmetallic grout or anchoring cement, mixed 
and placed to comply with anchoring material manufacturer's written instructions, and 
finished sloped to drain water away from post.

d. Posts Set into Voids in Concrete: Form or core drill holes not less than 5 inches deep and 
3/4 inch between post and concrete with non-shrink, nonmetallic grout or anchoring 
cement, mixed and placed to comply with anchoring material manufacturer's written 
instructions, and finished sloped to drain water away from post.

3. Mechanically Driven Posts: Drive into soil to depth of 30 inches.
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Protect post top to prevent distortion.
C. Terminal Posts: Locate terminal end, corner, and gate posts per ASTM F 567 and terminal pull posts 

at changes in horizontal or vertical alignment of 15 degrees or more unless indicated otherwise on 
Drawings.

D. Line Posts: Space line posts uniformly at 8 feet o.c.
E. Post Bracing and Intermediate Rails: Install according to ASTM F 567, maintaining plumb position and 

alignment of fencing. Diagonally brace terminal posts to adjacent line posts with truss rods and 
turnbuckles. Install braces at end and gate posts and at both sides of corner and pull posts.
1. Locate horizontal braces at mid-height of fabric 72 inches or higher, on fences with top rail and at 

two-third fabric height on fences without top rail. Install so posts are plumb when diagonal rod is 
under proper tension.

F. Tension Wire: Install according to ASTM F 567, maintaining plumb position and alignment of fencing.
Pull wire taut, without sags. Fasten fabric to tension wire with 0.120 inch diameter hog rings of same 
material and finish as fabric wire, spaced a maximum of 24 inches o.c. Install tension wire in locations 
indicated before stretching fabric. Provide horizontal tension wire at the following locations:
1. Extended along top and bottom of fence fabric. Install top tension wire through post cap loops. 

Install bottom tension wire within 6 inches of bottom of fabric and tie to each post with not less 
than same diameter and type of wire.

2. Extended along top of barbed wire arms; or extended posts and top of fence fabric for 
supporting barbed tape.

3. As indicated on Drawings.

G. Top Rail: Install according to ASTM F 567, maintaining plumb position and alignment of fencing. Run 
rail continuously through line post caps, bending to radius for curved runs and terminating into rail end 
attached to posts or post caps fabricated to receive rail at terminal posts. Provide expansion couplings 
as recommended in writing by fencing manufacturer.

H. Intermediate and Bottom Rails: Install and secure to posts with fittings.
I. Chain-Link Fabric: Apply fabric to outside of enclosing framework. Leave 1 inch between finish 

grade or surface and bottom selvage unless otherwise indicated. Pull fabric taut and tie to posts, 
rails, and tension wires. Anchor to framework so fabric remains under tension after pulling force is 
released.

J. Tension or Stretcher Bars: Thread through fabric and secure to end, corner, pull, and gate posts with 
tension bands spaced not more than 15 inches o.c.

K. Tie Wires: Use wire of proper length to firmly secure fabric to line posts and rails. Attach wire at one 
end to chain-link fabric, wrap wire around post a minimum of 180 degrees, and attach other end to 
chain-link fabric per ASTM F 626. Bend ends of wire to minimize hazard to individuals and clothing.
1. Maximum Spacing: Tie fabric to line posts at 12 inches o.c. and to braces at 24 inches o.c.

L. Fasteners: Install nuts for tension bands and carriage bolts on the side of the fence opposite the fabric 
side.

M. Privacy Slats: Install slats in direction indicated, securely locked in place. Install slats vertically.
N. Barbed Wire: Install barbed wire uniformly spaced angled toward security side of fence as indicated on 

Drawings. Pull wire taut, install securely to extension arms, and secure to end post or terminal arms.
O. Barbed Tape: Comply with ASTM F 1911. Install barbed tape uniformly in configurations indicated and 

fasten securely to prevent movement or displacement.
3.5 GATE INSTALLATION

A. Install gates according to manufacturer's written instructions, level, plumb, and secure for full opening 
without interference. Attach fabric as for fencing. Attach hardware using tamper-resistant or concealed 
means. Install ground-set items in concrete for anchorage. Adjust hardware for smooth operation and 
lubricate where necessary.

3.6 GROUNDING AND BONDING
A. Fence Grounding: Install at maximum intervals of 1500 feet except as follows:

1. Fences within 100 Feet of Buildings, Structures, Walkways, and Roadways: Ground at maximum 
intervals of 750 feet.

a. Gates and Other Fence Openings: Ground fence on each side of opening.
1) Bond metal gates to gate posts.
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2) Bond across openings, with and without gates, except openings indicated as intentional 
fence discontinuities. Use No. 2 AWG wire and bury it at least 18 inches below finished 
grade.

B. Protection at Crossings of Overhead Electrical Power Lines: Ground fence at location of crossing and 
at a maximum distance of 150 feet on each side of crossing.

C. Fences Enclosing Electrical Power Distribution Equipment: Ground as required by IEEE C2 unless 
otherwise indicated.

D. Grounding Method: At each grounding location, drive a grounding rod vertically until the top is 6 inches 
below finished grade. Connect rod to fence with No. 6 AWG conductor. Connect conductor to each 
fence component at the grounding location, including the following:
1. Make grounding connections to each barbed wire strand with wire-to-wire connectors designed 

for this purpose.
2. Make grounding connections to each barbed tape coil with connectors designed for this purpose.

E. Bonding Method for Gates: Connect bonding jumper between gate post and gate frame.
F. Connections: Make connections to minimize possibility of galvanic action or electrolysis. Select 

connectors, connection hardware, conductors, and connection methods so metals in direct contact will 
be galvanically compatible.
1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make contact 

points closer in order of galvanic series.
2. Make connections with clean, bare metal at points of contact.
3. Make aluminum-to-steel connections with stainless-steel separators and mechanical clamps.
4. Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers and mechanical 

clamps.
5. Coat and seal connections having dissimilar metals with inert material to prevent future 

penetration of moisture to contact surfaces.

G. Bonding to Lightning Protection System: If fence terminates at lightning-protected building or structure, 
ground the fence and bond the fence grounding conductor to lightning protection down conductor or 
lightning protection grounding conductor complying with NFPA 780.

3.7 ADJUSTING
A. Gates: Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, excessive 

deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout entire

operational range. Confirm that latches and locks engage accurately and securely without forcing or 
binding.

B. Automatic Gate Operator: Energize circuits to electrical equipment and devices. Adjust operators, 
controls, safety devices, alarms and limit switches.

1. Hydraulic Operator: Purge operating system, adjust pressure and fluid levels, and check for 
leaks.

2. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor 
rotation and unit operation.

3. Test and adjust controls, alarms and safeties. Replace damaged and malfunctioning 
controls and equipment.

C. Lubricate hardware, gate operators and other moving parts.

3.8 DEMONSTRATION
A. Engage a factory-authorized service representative to train Owner's personnel to adjust, operate, and 

maintain chain-link fences and gates.

END OF SECTION
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SECTION 329219
SEEDING

PART 1 GENERAL

1.1 SUMMARY
A. This section governs the furnishing of all labor, equipment, tools and materials, and the performance 

of all work for final seeding of lawns and non-maintained vegetation areas, disturbed by construction 
operations, and removal of rocks, debris and other foreign matter not suitable for a seed bed.

B. Refer to SWPPP and Land Disturbance permit for temporary seeding and other erosion control 
products usage in conjunction with seeding and mulching.

C. Alternative forms of seeding and mulching, such as hydro seeding and hydro mulching, may be 
submitted for review.

1.2 SUBMITTALS
A. Submit shop drawings in accordance with Section 013300.
B. Provide a mechanically printed seed mixture tag showing percentage of seed mix, year of production, 

net weight, germination rate, purity, date of packaging, and location of origin.
C. Hydro mulch material, rolled erosion control product (RECP), and other manufactured products.
D. Fertilizer: certification of analysis from a certified fertilizer dealer, and straw to be inspected in the field 

prior to application.
E. Topsoil analysis by a qualified soil-testing laboratory stating percentages of organic matter; gradation 

of sand, silt, and clay content; cation exchange capacity; deleterious material; pH; and mineral and 
plant-nutrient content.

F. Certified soil fertility report providing nutrient and mineral analysis as a basis for fertilizer requirement.
G. Certification of composted organics analysis with U.S. Compost Council’s Seal of Testing Assurance 

and recommended rates of application.

PART 2 PRODUCTS

2.1 MULCH
A. Oat, rye or wheat straw, that are reasonably free from weeds, foreign matter detrimental to plant life, 

and in dry condition. Supply straw mulch per SUDAS.
B. Hydromulch shall consist of fiber mulch.  Fiber mulch shall be derived from wood chips or recycled 

paper products. The mulch shall be free of chemicals and growth inhibitors. Mulch shall contain a 
green dye to assist in metering a uniform application. Supply mulch for hydraulic seeding per SUDAS.

C. Tackifier (soil binder) shall be a physllium based, organic compound derived from natural plant 
sources. Binder shall consist of an active hydrophilic colloid, which will hydrate with water and, upon 
drying after application, will tack hydrospray mix to soil surface.  Binder shall be nontoxic and contain 
no growth or germination inhibitors. Supply tackifier per SUDAS.

D. Sticking Agent and Inoculant for Legumes per SUDAS.

2.2 MANUFACTURED BMP PRODUCTS
A. Rolled Erosion Control Product (RECP) may be used for temporary erosion control to hold seed until 

the newly seeded area is stabilized.  The RECP shall be 100% agricultural straw stitched with 
degradable thread to a single UV accelerated photodegradable polypropylene netting, similar to North 
American Green S-75 on embankments and DS-75 in lawn areas.
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B. Other forms of RECP may be proposed, such as Bonded Fiber Matrix (BFM) and Turf Reinforcement 
Mat (TRM).

2.3 FERTILIZER
A. A commercial granular fertilizer, grade13-13-13 total nitrogen (N), available phosphoric acid (P205), 

and soluble potash (K20), delivered in sealed bags and bearing the manufacturer’s “Guaranteed 
Statement of Analysis.” Apply at rate determined by soil fertility analysis submittal.

2.4 GRASS SEED
A. Deliver to site in original containers showing analysis of seed mixture, percentage of pure live seed (% 

germination and % purity), year of production, net weight, date of packaging, and location of origin.
B. Seed mix per SUDAS Seed Mixtures.

2.5 TOPSOIL
A. Topsoil furnished by the CONTRACTOR shall consist of a natural friable surface soil without 

admixtures of undesirable subsoil, refuse, or foreign materials. It shall be reasonably free from roots, 
hard clay, and coarse gravel, stones larger than one inch in any dimension, noxious weeds, grass, 
brush, sticks, stubble or other material which would be detrimental to the proper development of 
vegetative growth.

B. Topsoil shall contain not less than 3%, or more than 15% organic matter, by weight as determined by 
loss-on-ignition of oven-dried samples in accordance with ASTM T-6. Organic material shall be 
decomposed and free of wood.

C. Topsoil consists of loam, sandy loam, silt loam, silty clay loam, or clay loam humus-bearing soils 
adapted to sustain plant life, and ensure this topsoil is in a pH range of 6.0 to 8.0.

  
Soil Classification Minimum Maximum

Clay 5% 30%
Silt 10% 70%
Sand & Gravel 10% 70%
Organic Matter 3% 20%
pH 6.1 7.8

1. Topsoil shall conform to the following gradation.
  

Sieve Size Percentage Passing
1 inch 100%
1/2 inch 95%-97%
No. 4 40%-60%
No. 10 40%-60%
No. 200 10%-30%

PART 3 EXECUTION
3.1 TEMPORARY SEEDING

A. Provide temporary seeding in areas prone to erosion and sediment transport.
B. Install RECP in areas that are steeper than 6 (horiz): 1 (vert) according to manufacturer’s 

recommended method.
C. Temporary Seed Mix: Apply the following temporary grass seed mix at the specified rate per acre.

1.
a. Spring Planting

Location Species Pounds per Acre
Established Lawns Oat or Rye 60
Non-Lawn Areas Oat, Rye or Red Clover 60

b. Fall Planting
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Location Species Pounds per Acre
Established Lawns Winter Wheat/Rye 60
Non-Lawn Areas Winter Wheat/Winter Rye 60

2. Fertilizing
a. Apply fertilizer at a rate of 150 pounds per acre.

3. Reseeding
a. Reseed areas within 30 days of initial seeding where no stand of grass has occurred.

3.2 FINAL SEEDING
A. GENERAL

1. Planting Season: August 15 - November 1 and April 1 - June 1.
2. Mulched on the same day.
3. Proceed with planting only when existing and forecasted weather conditions permit.  Do not sow 

immediately following rain, when ground is too dry, or during windy periods.
4. Areas to be seeded as a dormant seeding must be protected from erosion over winter by 

mulching.
B. SURFACE PREPARATION

1. Scarify subsoil to a depth of 6 inches by means of blading, chisel plowing, discing, rock picking, 
harrowing or any other operation necessary to return the ground surface as nearly as practical to 
its original condition.  Remove foreign materials, plants, roots, stones one inch and larger, and 
debris from the disturbed area.  Add suitable material to areas that settled excessively.  
Spread six inches of topsoil over the area. Rake until the surface is smooth and level with the 
surrounding ground.

2. Topsoil: see 2.05.
3. Seedbed preparation, seed preparation, seed application, and seed mulching per SUDAS.

3.3 FERTILIZING
A. Apply fertilizer at a rate of 300 pounds per acre.  Work the fertilizer into the topsoil.
B. Apply after smooth raking of topsoil and prior to roller compaction.
C. Mix thoroughly into topsoil.
D. lightly water to aid the dissipation of fertilizer.
E. If seeding with the drilling method, include a fertilizer attachment on the drill which allows the 

placement of fertilizer in a band on or near the drill row.
F. If seeding by means of a hydraulic seeder, include the required amount of fertilizer to be mixed with 

the seed, cellulose fiber mulch and water and applied in the seeding operation.
3.4 PERMANENT SEEDING

A. Apply seed evenly in two intersecting directions using mechanical power drills or seeders.
B. Roll seeded area with cultipacker type roller at right angle to slopes not exceeding 112 lbs.
C. Apply the following permanent grass seed mix at the specified rate.

  
Species PLS Pounds/Acre

Western Wheatgrass (Rodan or Rosana) 2
Slender Wheatgrass (Revenue or Primar) 1
Green Needlegrass (Lodorm) 2
Blue Grama (northern seed source) 2
Sideoats Grama (Killdeer) 8
Switchgrass (Dakota) 3
Little Bluestem (Blaze or Camper) 5
Total 23

  
*PLS-Pure Live Seed (% germination times % purity)



SEEDING 329219 - 4

1. For sandier sites, add 2 lb PLS per acre Prane Sandreed, and 3 lb PLS per acre Sand Bluestem.
2. For low wet areas and drainage ways, add 4 lb PLS per acre Big Bluestem.
3. Apply the selected seed mix per SUDAS.

D. Grass Seed Mix:
  

Species % of Mix PLS per Acre
K31 Fescue 80 340
Perennial Rye 20 60
Total 100 300

3.5 SEEDING BY DRILLING
A. The specified seed or seed mixture shall be drilled in uniformly using a grass drill equipped with 

individually mounted adjustable spring loaded, double-disk furrow openers fitted with depth control 
bands and packer wheels.

B. The depth of control bands shall be of a size to provide final planting of not more than the optimum 
depth.

C. Packer wheels shall have adjustable spring tension and be mounted individually on each furrow 
opener or be mounted independently with a press wheel situated to follow directly behind each opener

3.6 MULCHING
A. Immediately following seeding and compacting, apply mulch to a thickness of not less than 1/8 inches 

(approximately 2 tons per acre).  Approximately ten (10) percent of the soil surface shall be visible 
through the mulch blanket prior to mulch tiller (punching) operation.  Maintain clearance from shrubs 
and trees.

B. The mulching material shall be punched into the soil so that it is partially covered.  The punching 
operation shall be performed longitudinally with a mulch tiller consisting of a series of dull, flat disks 
with notched or cutout edges.  The disks shall be approximately 20 inches in diameter and 1/4-inch 
thick, shall be spaced approximately 8-inches apart, and shall be fitted with scrapers.  The working 
width of the tiller shall not exceed six (6) feet per member, but may be operated in gangs of not over 3 
members each (18 feet total width).

C. Care shall be exercised to obtain a reasonably even distribution of mulch partially incorporated into 
the soil.  It may be necessary to use weights or hydraulic pressure to insure that the mulch is 
punched into the soil adequately.

D. On slopes too steep for disking, the mulching shall be “patted” with forks as it is placed on the slopes.  
Soil from the top of slope areas shall be placed by hand methods on the mulching material to reduce 
loss due to wind. Non-friable soil should be placed over the upper 1/3 of slopes and should average 
approximately one cubic foot of soil to each 25 square feet of area.

E. When mulch is applied with a straw blower, it may be necessary to remove cutting knives to prevent 
cutting mulch too short.

F. The Contractor shall arrange his work so that the mulch can be placed and punched immediately after 
each slope area is seeded.  Mulching operations shall not lag behind seeding operations more than 
24 hours during clear weather.  When rain is threatening, the Contractor shall make every effort to 
mulch areas the same day as seeded.  Mulch shall be replaced before seeds germinate when re-
mulching wind or rain damaged areas.

G. Apply potable water with a fine spray immediately after each area has been mulched
3.7 HYDROSEEDING

A. Contractor may propose hydroseeding upon approval of the Engineer and Owner.  Contractor shall 
submit a hydroseeding plan and product data.

B. The hydrospray shall be applied in the form of a slurry consisting of cellulose fiber, seed, stabilizer 
additives, tackifier, commercial fertilizer, and water.  When hydraulically sprayed on the soil surface, 
the mix shall form a blotter-like ground cover impregnated uniformly with seed and fertilizer and shall 
allow moisture to percolate to the underlying soil.
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C. Prior to hydroseeding, the site shall be measured and staked to identify the areas to be sprayed by 
each truckload of mix.

D. Hydraulic equipment used for the application of the slurry shall be a 1500-gallon capacity agitator-
mixer.  This equipment shall have a built-in agitation system and operating capacity sufficient to 
agitate, suspend and homogeneously mix a slurry containing not less than 40 pounds of fiber mulch, 
plus a combined total of 15 pounds of fertilizer solids for each 100 gallons of water or per the 
submitted soil fertility analysis, whichever is less.

E. The slurry distribution hose lines shall be large enough to prevent stoppage and shall be equipped 
with a set of hydraulic spray nozzles which will provide a continuous non-fluctuating discharge.  
Slurry tank shall be mounted on a traveling unit.

F. Seeding rate to be hydroseeded shall be increased by 50 percent,
G. Hydroseed Slurry Mix

  
PRODUCT APPLICATION RATE (pound per acre)

Seed Mix 150% of grass seeding rate
Fiber Mulch 2000

Slow-Release Fertilizer: Up to this amount per soil fertility test.
20-10-5 200
0-18-0 Single Super-Phosphate 150
Argricultural Gypsum 500
Soil Sulfur 100
Soil Binder 100

3.8 HYDROMULCHING
A. Hydromulching application shall be similar to hydroseeding as far as equipment and procedures.
B. Hydromulch slurry mix shall be as follows:

1. Fiber Mulch: 200 lbs/acre.
2. Soil Binder: 50 lbs/acre.  Mix soil binder at the rate of 30 pounds of concentrate mixed with 

1,500 gallons of water.
3.9 MAINTENANCE

A. Reseed damaged grass areas showing root growth failure, deterioration, bare or thin spots and 
eroded areas.

B. Contractor shall be responsible for controlling the growth of weeds in areas disturbed during 
construction until all seeding work has been completed.

C. The Contractor shall re-landscape and properly reseed all areas damaged by their operations.  
Trenches which have settled within the warranty period, and which were previously seeded, shall be 
reshaped and reseeded by the Contractor at the Contractor's expense.

END OF SECTION
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SECTION 330516
PRECAST CONCRETE UTILITY STRUCTURES

PART 1 GENERAL
1.1 SUMMARY

A. This section includes design, materials, testing, and installation of precast concrete tanks, 
manholes and vaults.

1.2 SUBMITTALS
A. Submit shop drawings in accordance with Section 013300.

B. Submit manufacturer's catalog data on precast concrete tanks, manholes, steps and ladders, frames 
and covers. Show dimensions and materials of construction by ASTM reference and grade. Show 
lettering on manhole covers.

C. Provide structural design calculations sealed by a registered engineer in the State of Louisiana, as 
required for the project.

D. Show on shop drawings for each structure all proposed pipe size openings at the proposed elevation 
and orientation of penetrations.

E. Provide product data for waterproof material, steps, ladders, and all items identified in Part 2.

F. The date of manufacture and name of manufacturer shall be marked inside each precast section.

1.3 LOADING
A. All structures with top elevations near grade shall be designed for H-20 traffic loading. Access 

openings located in driving surfaces shall be designed for H-20 traffic loading. Access openings for 
vaults that are elevated above the surrounding surface and located in non-driving surfaces shall be 
designed for 300 pounds per square foot loading, unless otherwise indicated.

B. Soil lateral loads shall be as determined by ASTM C857 or loadings specified in the project soils 
report, whichever is greater. Alternate design by the strength design method shall include a load factor 
of 1.7 times the lateral earth or hydrostatic pressures.

C. Include the following load conditions in the design:

1. Structure roof removed while structure is backfilled to grade and subject to live and dead loads.

2. Structure roof in place and walls subject to simultaneous vertical and horizontal application of all 
live, impact, and dead loads. Include the case of an H-20 designated load placed directly above 
the wall.

PART 2 PRODUCTS
2.1 PRECAST CIRCULAR CONCRETE MANHOLES

A. Precast manholes and circular wet wells shall conform to the requirements of ASTM Designation C 
478 with reinforcement of Grade 60 bars and the following modifications thereto.

B. The minimum shell thickness shall be 5-inches for 4 feet diameter manholes, 6-inches for 5 feet 
diameter manholes and 7-inches for 6 feet diameter manholes. All interior and exterior surfaces shall 
have smooth surfaces free of surface voids. Precast structures with textured or rough surfaces will 
not be accepted.

C. Joints shall be a compression type, neoprene gasket joint meeting ASTM C923. The unfilled portion of 
the joint shall be filled with preformed plastic joint sealing compound that conforms to Federal 
Specification SS-S-0021 0.

D. Concrete adjusting rings (4-inch maximum) shall be standard manufactured product of the precast 
manhole manufacturer and conform to the requirements of ASTM C 478. All grade rings shall have 
integral key.

E. Minimum allowable steel shall be hoops of No. 4 wire cast into each unit.

F. Precast top sections shall be eccentric cone; concentric cone; or flat slab, except where shown 
otherwise in the drawings.
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2.2 PRECAST RECTANGULAR CONCRETE TANKS AND MANHOLES
A. Precast rectangular concrete manholes shall comply with ASTM C858 except as modified herein.

Minimum size shall be 60 inches square. Design manholes for the depths shown in the drawings, 
assuming a soil density of 130 pounds per cubic foot.

B. Minimum wall thickness shall be 6 inches unless otherwise noted in plans. Design knockout wall 
panels to accommodate loading pressures.

C. Precast top sections shall be flat slab, except where shown otherwise in the drawings.

2.3 PRECAST CONCRETE VAULTS
A. Precast concrete vaults shall comply with ASTM C858 except as modified herein.

B. Design shall comply with the following restrictions:

1. The maximum reinforcement ratio allowed is one-half the reinforcement ratio that would produce 
a balanced strain condition.

2. Earth pressure shall be converted to a horizontal pressure using a coefficient of earth pressure at 
rest of 0.5 and not a coefficient of active earth pressure.

3. Include a live load surcharge of 3 feet of soil in the design of the walls.

C. Precast vault construction shall be in the form of monolithic walls or horizontal wall sections; do not 
use panel walls.

D. Minimum wall thickness shall be 6 inches. Design knockout wall panels to accommodate loading 
pressures defined above.

E. Floor slab shall be cast-in-place concrete as shown in the drawings. Calculations for the floor slab 
design shall be included in the vault design submittal.

F. Provide aluminum ladders as indicated.

G. Vaults shall have concrete covers with lifting handles. Access openings shall be provided by 1) a 
minimum 30” diameter galvanized steel lids, which are bolted to galvanized steel frames with stainless 
steel bolts, 2) manhole ring and frames or 3) access hatches, as shown on the Plan details. The 
galvanized frames and lids shall be provided by the vault manufacturer. Manhole covers and access 
hatches may be supplied by others provided the required clearances, dimensions and installation 
requirements are coordinated between both suppliers. When leveling bolts are used to set the vault 
top sections, the Contractor shall ensure that the load on the vault will be transferred through the 
mortar to the vault and will not be carried by the leveling bolts.

2.4 INSERTS
A. Handling eyes, lifting inserts, and threaded inserts shall be galvanized steel. Design load capacity shall 

be 2,000 pounds unless shown otherwise in the drawings.

B. No more than 3 lift holes may be cast or drilled in each section.

2.5 STEPS AND RUNGS
A. Cast structure with steps (ladder rungs). Steps shall be 1/2-inch minimum diameter steel reinforced 

bar with a copolymer polypropylene plastic covering (per ASTM D4101) resistant to 1,500 pounds 
pullout force, conform to ASTM C-478 and OSHA standards, and allow hand-driven installation into 
precast manholes. The tread shall be at least 3/4 inch wide.

B. Minimum clear length of rungs shall be 14 inches. Space rungs vertically at 16 inches on center, set 
between 5 and 6 inches from the face of the concrete, and align with each other in a straight vertical 
line (both parallel and perpendicular to ladder rungs).

2.6 ALUMINUM LADDER
A. General

1. Aluminum Ladders shall comply with ANSI A14.3.

2. Design of the ladder and attachment to concrete to be provided during the manufacture. Do not 
connect any aluminum product directly to the concrete unless coated to prevent reaction.
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3. The distance between rungs shall not exceed 12 inches and shall be uniform throughout the 
length of the ladder. The minimum clear length of rungs shall be 14 inches. The rungs shall have 
a nonskid coating.

4. Side rails: Continuous extruded-aluminum channels or tubes, not less than 2-1/2 inches deep, 
3/4 inch wide, and 1/8 inch thick.

5. Rungs: Extruded-aluminum tubes, not less than 3/4 inch deep and not less than 1/8 inch thick, 
with ribbed tread surfaces.

6. Fit rungs in centerline of side rails; fasten by welding or with stainless-steel fasteners or brackets 
and aluminum rivets.

7. ANSI A14.3 requires a minimum support spacing is 10 feet (3 m).

8. Support ladder at top and bottom and not more than 60 inches o.c. with welded or bolted 
aluminum brackets.

B. Approved manufacturers are ACL Industries, Inc., Alco-Lite Industrial Products, Halliday Products, 
Precision Ladders, LLC., or equal.

2.7 MANHOLE FRAMES AND COVERS
A. Manhole frames and covers shall be made of cast iron conforming to ASTM A48, Class 35B. Castings 

shall be smooth, clean, and free from blisters, blowholes, and shrinkage. Frames and covers shall be 
designed for H20-44 traffic loads. The cover shall seat firmly into the frame without rocking.

B. Manhole ring and cover shall be:

1. Neenah No. R-1769-A, Deeter No. 1048, Clay & Bailey No. 2032M or approved equal (minimum 
wt. of cover 150 lbs., and ring 250 lbs.).

2. Watertight manhole ring and cover shall be Neenah No. R1916-F with anchor bolt holes or 
approved equal, minimum total weight of 450 lbs.

3. Manhole ring and cover for Type II manholes shall be slab type, Neenah No. R6065 for 6’deep 
and 6065A for 8” deep, Deeter No. 1180 for 6” deep or approved equal. Provide stainless steel 
bolts and fasteners.

C. Grind or otherwise finish each cover so that it will fit in its frame without rocking. Frames and covers 
shall be match-marked in sets before shipping to the site.

D. Manhole covers shall be designated as “Sanitary Sewer”; or “Storm Sewer” and shall be cast in 2-½” 
high block letters flush with the traffic surface on all manhole covers as appropriate for the individual 
manhole’s use.

E. Coat castings with an asphalt coating complying with ASTM A849, Class A, to a minimum 
thickness of 50 mils.

F. Provide insulated cover, consisting of the materials stipulated on the drawings.

2.8 ACCESS HATCHES
A. Provide single leaf access hatch with clear openings as indicated. Hatch to be W2R by Halliday or 

equal unless otherwise shown.

B. The hatch shall be furnished with locking lugs to receive a padlock and recessed lifting handles.

C. All aluminum in contact with concrete, mortar, steel, or stainless steel shall be protected from 
direct contact through the use of bituminous coating or some other Engineer approved means.

D. The hatch shall be provided with 316 stainless steel hardware throughout.

E. The hatch shall be cast into the top slab

2.9 CONCRETE
A. Cement for manholes shall conform to ASTM C150, Type II, 4000 psi compressive strength.

2.10 NON-SHRINK GROUT
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A. Nonshrink grout shall be a prepackaged, inorganic, non-gas liberating, nonmetallic, nonstaining, 
cement-based grout requiring only the addition of water. Manufacturer’s instructions shall be printed on 
each bag or other container in which the materials are packaged. The specific formulation for each 
class of nonshrink grout specified herein shall be that recommended by the manufacturer for the 
particular application.

B. Nonshrink grouts shall have a minimum 28 day compressive strength of 5000 psi, shall have no 
shrinkage (0.0 percent) and a maximum 4.0 percent expansion in the plastic state when tested in 
accordance with ASTM C 827, and shall have no shrinkage (0.0 percent) and a maximum of 0.2 
percent expansion in the hardened state when tested in accordance with CRD C 621.

C. Non-shrink grout shall be Cormix “Supreme”, L&M “Crystex”, Master Builders “Masterflow 713 Grout” 
or “Set Grout”, Sauereisen Cements “F-100 Level Fill Grout”, UPCO “Upcon Super Flow”, or Five Star 
Products Inc. “Five Star Grout”, without exception.

D. The grout consistency shall be that necessary to completely fill the space to be grouted for the 
particular application. Dry pack consistency is such that the grout is plastic and moldable but will not 
flow. Where “dry pack” is called for in the Contract Documents, it shall mean a grout of the above 
described consistency; the type of grout to be used shall be as specified herein for the particular 
application.

E. Prepackaged grouts shall have ingredients measured by means recommended by the manufacturer.

2.11 SEALING COMPOUND AND MORTAR
A. Butyl rubber sealing compound shall comply with ASTM C990. Mortar shall comply with ASTM C387, 

Type S.

B. All grout used for sealing around pipe openings shall be as specified and designed for use in 
water. All openings and joints shall be sealed watertight.

C. Joint sealant shall be approved preformed mastic sealant. Sealant shall conform to the requirements 
of AASHTO M198 and shall be Kent seal or Ram Neck or pre-approved by the Engineer. Where 
specifically indicated, trowelable mastic sealant shall be a butyl rubber sealant, Trowelable EZ-Stik #3 
as manufactured by Press-Seal Gasket Corporation or approved equal. Use Conseal CS 440 for fuel 
and oil resistant applications.

2.12 PIPE CONNECTORS
A. Flexible resilient watertight manhole and pipe connector shall meet all material and performance 

requirements of ASTM C923 for pipe outside diameter 4" through 60". Gasket material shall be 
produced from a polyisoprene blend compound or chemically resistant neoprene EPDM flexible boot. 
Natural rubber gaskets will not be acceptable.

B. Manhole to pipe connectors shall be cast into the manhole wall during the manufacturing process.

C. Approved pipe connectors are:

1. A-Lok X-CEL as manufactured by A-Lok Products, Inc.

2. Z-Lok-XP (A-Lok Products, Inc.).

3. Kor-N-Seal (Dukor Corporation),

4. Storm sewer pipe connections shall be Quik-Lok or Z-Lok STM (A-Lok Products) or equal.

D. Approved pipe connectors for existing concrete structures installed in the field shall be:

1. G3 Boot System as manufactured by A-Lok Products, Inc.,

2. LCT Manhole Adapter Gasket as manufactured by Romac Industries, Inc.

E. Approved pipe connectors for existing brick structures and rigid connections installed in the field shall 
be CMA Concrete Manhole Adapter as manufactured by Fernco.

F. New PVC pipe to existing VCP pipe connectors shall be a flexible coupling with stainless steel band 
clamps, as required and approved by the Engineer. Connectors shall be manufactured by Fernco Joint 
Sealer Co. or approved equal.
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2.13 COATINGS
A. Waterproofing. The interior and exterior walls of all sanitary manholes shall be given two coats, each 

12-15 mils dry film thickness, of Uniseal 1600, as manufactured by Anchor Tite or approved equal.
B. PVC Liner.  Where indicated, the entire interior surface of all sanitary manholes shall be lined with a 

PVC sheet liner system equal to Ameron T-Lock liner as manufactured by Ameron Protective Linings 
Division, Brea, California, or approved equal. The liner shall be installed and tested in strict 
conformance with the manufacturers recommendations and field welded by Ameron certified 
technicians, no exceptions. The exterior of all manholes shall be painted with two 12-15 mils DFT 
coats of Uniseal 1600, as manufactured by Anchor Tite.

PART 3 EXECUTION
3.1 MANHOLE BASE

A. Excavate for the manhole and install a base of 8 inches thick washed crushed rock (3/4” max.), or as 
shown on the Plan details. Crushed rock base material shall extend 1 foot beyond the outside edge of 
the concrete manhole base.

B. Form and pour concrete bases as one monolithic pour. For sewer manholes, form the portion 
above the invert elevation of the sewer pipe to provide a smooth channel section. Channels shall 
vary uniformly in size and shape from inlet to outlet.

3.2 INSTALLATION
A. Set each precast concrete manhole unit plumb on a bed of sealant or mortar to make a watertight joint 

at least 1/2 inch thick with the concrete base or with the preceding unit. Point the inside joint and wipe 
off the excess sealant or mortar. Secure the manhole frame to the grade ring with grout and cement 
mortar fillet. Backfill, compact, and replace pavement.

B. When working inside manholes, Contractor shall exercise caution and comply with OSHA 
requirements when working in the presence of sewer gases, combustible oxygen-deficient 
atmospheres, and confined spaces.

C. Handle with care to avoid damage to joint ends of each section. Damaged sections may be subject to 
rejection at the discretion of the Engineer. All manhole and vault construction shall be watertight. The 
invert, walls and steps shall be cleaned of excess grout and laitance.

D. Floors of the manholes shall be shaped and smoothed so that flow channels will be formed such that 
the manhole will be self-cleaning and free of areas where solids may be deposited. The floors shall 
have a slope of one (1) inch per foot on areas outside of the flow channels.

E. Connection to existing sewer mains shall be done in an approved manner. Cutting into existing sewer 
shall be done in such a manner as to prevent damage to sewer not being removed. New invert 
channel(s) shall be constructed as required and in accordance with the requirements herein and as 
shown on the Drawings.

F. Connections to manufactured, precast items shall be made by casting sections of pipe into the items, 
using non-shrink grout as shown on the Drawings, and/or using an acceptable resilient connector.

G. Precast Sections: Precast-reinforced concrete sections shall be set so as to be vertical and with 
sections in true alignment.

H. All holes in sections, used for their handling, shall be thoroughly plugged with mortar. The mortar shall 
be 1 part cement to 1-1/12 parts sand; mixed slightly damp to the touch (just short of "balling"): 
hammered into the holes until it is dense and an excess of paste appears on the surface; and then 
finished smooth and flush with the adjoining surfaces.

I. Upon installation the exterior of all structures shall be given an asphaltic waterproofing. The exterior 
surfaces of precast and poured-in-place manholes shall be coated with two heavy coats of a

water-based asphaltic coating. Application and curing shall be in accordance with the manufacturer's 
specifications and instructions. Coating shall be fully dried before backfilling.

J. Manhole Castings shall be set on a full mortar bed or sealed with a troweled-on butyl rubber mastic 
sealant, Press-Seal Gasket Corporation Trowelable EZ-Stik #3 or equal. Do not backfill around the 
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manhole casting for a minimum of 20 minutes to allow the grout to set.

K. In situations where the exterior walls of the manhole will be exposed to weather or where bolt down 
covers are required, the manhole casting shall be bolted to the precast cone section or flat slab top 
using 3/4" diameter stainless steel threaded rod, nuts and washers epoxy anchored into the concrete.

L. Castings and frames shall be set true to line and to correct elevations.

M. Assemble units so that the cover conforms to the elevation determined by the manhole location as 
follows:

1. In Paved Areas: Top of cover shall be flush with the paving surface.

2. In Shoulder Areas: Top of cover shall be flush with existing surface where it is in traveled way of 
shoulder and 0.1 foot above existing surface where outside limits of traveled way but not in the 
existing roadside ditch.

3. In Roadside Ditch or Unpaved Open Areas: Top of cover shall be 18 inches above the 
ground surface.

N. MORTAR

1. All mortar shall be used within 40 minutes after mixing. Mortar which has begun to take on initial 
set shall be discarded and shall not be mixed with additional cement or new mortar.

3.3 INVERTS
A. Manhole inverts shall be constructed of concrete with Type II cement and shall have a minimum 28-

day compressive strength of 4000 psi.
B. In no case shall the invert section through a manhole be greater than that of the outgoing pipe. The 

shape of the invert shall conform exactly to the lower half of the pipe it connects. Side branches shall 
be connected with as large of a radius of curve as practicable. All inverts shall be troweled to a smooth 
clean surface. Slope bench 1-inch per foot minimum to avoid solids build-up.

C. Where the difference in elevation between the incoming sewer line and the manhole invert is less than 
twenty-four inches (24”), the invert shall be filleted to prevent solids deposition.

3.4 CONNECTION TO MANHOLES
A. Connections to new manholes shall utilize flexible connections. Flexible connections allow for limited 

differential settlement to occur between the pipe and manhole. The uniform compaction of the bedding 
material under the pipe and up to the spring line or top of the pipe as detailed is essential to the control 
of this differential settlement. Resilient connectors shall be used with all flexible connections. A flexible 
preformed mastic sealant shall be installed around the bottom half of the exterior pipe surface  
between the resilient connector and the invert. This flexible sealant shall be installed to separate the 
pipe from the invert to maintain the flexibility of the pipe/manhole connection. Pipes installed with 
flexible connections shall not have concrete encasement at the outside of the manhole.

B. Connection to Existing Structures shall be done in such a manner as to prevent damage to existing 
structures. Hole for installation of pipe shall be approximately 4 inches larger in diameter than the 
outside diameter of the pipe to be installed. Annular space around the pipe or resilient connector, as 
required, shall be filled solid with non-shrink grout. New invert channels shall be constructed as 
required and shall conform to the requirements herein. For installing a new manhole on an existing 
pipe, a clamp-on resilient connector shall be installed on the pipe prior to grouting into the manhole 
wall.

3.5 STUB LINES
A. Stub lines for future connections shall be provided in manholes at the locations indicated on the 

drawings and shall terminate in a bell and plug.
3.6 CLEANING AND TESTING

A. After all installations are complete, including all backfill and compaction, all structures and 
appurtenances shall be cleaned of foreign materials. Flushing of foreign materials from a newly 
completed section of sewer into section already in service will not be allowed. If the lining or coating 
system is damaged during either installation or cleaning it shall be repaired in strict accordance with 
and approved by the coating system manufacturer’s technical field service personnel.

B. Contractor shall furnish all labor, tools, potable water (if a hydrostatic test is allowed) and equipment 
necessary to perform all tests as specified herein.
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C. If inspection or test shows defects, such defective work or material shall be replaced and inspection 
and tests repeated. Repairs to piping and appurtenances shall be made with new material at no 
additional cost to the Owner.

D. Manholes structure shall be either vacuum or hydrostatically tested. Vacuum or hydrostatic testing is 
recommended prior to backfilling, where feasible, to assist in locating leaks. The final test and 
acceptance shall be based only on a test after the manhole is backfilled and the cast manhole ring is 
in place. Existing manholes where new connections are made will not be required to be vacuum or 
hydrostatically tested. These manholes shall be visually inspected for water tightness with any leakage 
noted and corrected prior to manhole acceptance.

E. Testing Methods
1. Vacuum Test - Plug all manhole entrances and exits other than the manhole top access using 

suitably sized and rated pneumatic or mechanical pipeline plugs. Follow manufacturer's 
recommendations and warnings for proper and safe installation of such plugs, taking care to 
securely brace the plugs and the pipe. Attach the vacuum test device to the cast manhole ring 
and draw a vacuum to 10" of mercury. With the valve at the vacuum line connection closed and 
the vacuum pump off, measure the time required for the vacuum to drop to 9" of mercury. The 
manhole passes the test if the time is greater than 60 seconds for a 48" diameter manhole, 75 
seconds for a 60" diameter manhole, and 90 seconds for a 72" diameter manhole. If the manhole 
fails the test, the Contractor shall locate the leak and make proper repairs with non-shrink grout. 
The manhole shall be retested until acceptable test results are obtained.

2. Hydrostatic Test - Manholes may be tested using internal or external hydrostatic pressure with 
prior approval by the Engineer. External hydrostatic testing shall only be used where the 
groundwater level is at least 4 feet above the invert of the manhole. In all other cases, the internal 
hydrostatic test procedures must be followed. Sewers connected to the manhole shall be 
adequately plugged. For the internal hydrostatic test, the manhole shall be filled with water to the 
top or to a maximum depth of 25-feet above the invert. Water gain or loss shall not exceed 1.14 
gallons per day per vertical foot of manhole for either external or internal hydrostatic testing. 
Infiltration and exfiltration shall be determined after 24 hours of hydrostatic testing by determining 
the gain or loss of water in the manhole. Contractor shall be responsible for retrieving any plugs 
or material accidentally washed down a sewer.

END OF SECTION
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PART 1 GENERAL
1.1 SUMMARY

SECTION 333100 
SANITARY SEWER SYSTEMS

A. The Contractor shall furnish all material, tools, equipment, and labor necessary for material 
handling, cutting, installation and jointing of various types and sizes of pipe at the locations shown 
on the Drawings, or as detailed and in conformance with the specifications.

1.2 COORDINATION OF WORK
A. All work shall be fully coordinated with other work and shop drawings must be checked with each of the 

various trades. Conflicts in the sequence of the work shall be coordinated through consultation with the 
Engineer.

1.3 APPLICABLE STANDARDS
A. Specifications of the following listed standards will be referred to hereinafter by standards abbreviation 

and specification number which shall include the latest revision thereof.
1. ANSI, American National Standards Institute.
2. ASTM, American Society for Testing and Materials.
3. AWWA, American Water Works Association.
4. AASHTO American Association of State Highway Transportation Officials.

1.4 QUALITY ASSURANCE
A. Items submitted for approval in accordance with requirements shown on the Drawings and details shall 

be of the manufacturer indicated, or an approved equal, in compliance with materials, operations, 
physical assembly and performance as specified herein.

B. In addition to the correction period set forth in General Conditions, the manufacturer's standard 
warranties shall be provided.

1.5 SUBMITTALS
A. Pipe and Fittings: Certification of compliance, shop drawings.
B. Precast Concrete Structures & Appurtenances: Shop drawings, certification of compliance.
C. Coating and lining systems, non-shrink grout, polyethylene corrosion protection: Manufacturer’s data 

and specification sheets and certification of compliance.
D. Construction Sequence

1.6 PRODUCT DELIVERY, STORAGE AND HANDLING
A. Store materials to prevent physical damage.
B. Protect materials during transportation and installation to avoid physical damage.
C. Pipe, fittings, and accessories shall be handled in a manner to insure installation of the material in 

an undamaged and structurally sound condition.
D. Particular care shall be taken to not harm pipe bell and spigot ends. Handling equipment and 

procedures shall be in accordance with the approved manufacturer's recommendation for proper 
handling of his products. Improper handling of pipe that results in damage to pipe will be grounds for 
rejection of the pipe for installation.

1.7 CONNECT TO EXISTING LINES
A. Work shall be so scheduled and timed as to cause the least possible interference with the operation of 

the existing system.
B. Adequate facilities for disposal of fluids which may be released during the connecting operations shall 

be available.
C. Contractor shall provide the necessary pumps and temporary piping and associated accessories as 

required for pumping of wastewater around areas of construction so as to not impede the collection 
and treatment of the wastewater.

D. Sewage and water contaminated with sewage shall be conveyed to sanitary sewers.
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1.8 BYPASS PUMPING
A. Where flow control is required to perform a specified repair, replacement, or connection to an existing 

sewer pipe or manhole, plugging or blocking shall be used wherever possible.
B. If plugging or blocking is not feasible or at the Contractor’s discretion, Contractor shall provide the 

necessary pumps and temporary piping and associated accessories as required for pumping of 
wastewater around areas of construction so as to not impede the collection and treatment of the 
wastewater. Backup pumping capability will be required.

C. The design, installation, and operation of the temporary pumping system shall be the Contractor’s 
responsibility. The temporary pumping system shall comply with the requirements of all codes and 
regulatory agencies having jurisdiction. Contractor shall be responsible for any spillage of raw sewage 
that results in civil or criminal charges from any local, state, or federal agency and will bear all costs for 
these charges and any restoration required.

D. It is essential to the operation of the existing sewerage system that there be no interruption in the flow 
of sewage throughout the duration of the Project. Contractor shall provide, maintain, and operate all 
temporary facilities such as plugs, pumping equipment (both primary and backup units as required), 
conduits, all necessary power or fuel source, and all other labor and equipment necessary to handle 
the sewage by-pass flow.

E. Contractor shall provide all necessary means to safely convey the sewage past the work area.
Contractor shall not stop or impede the sewer flows under any circumstances.

F. Contractor shall maintain sewage flow around the work area in a manner that will not cause 
surcharging of sewers, damage to sewers, and that will protect public and private property from 
damage and flooding.

G. Contractor shall protect water resources, wetlands, and other natural resources.
H. Contractor shall insure that the flow diversion pumping system is properly operated and maintained 

and shall provide responsible personnel to oversee the diversion pumping system at all times.
I. Work shall be so scheduled and timed as to cause the least possible interference with the operation of 

the existing sewer collection and treatment system.
J. Sewage and water contaminated with sewage shall be conveyed to sanitary sewers.
K. Bypass pumping shall be considered subsidiary to all other bid items.

1.9 WRAP OF BEDDING MATERIAL WITH GEOTEXTILE FABRIC
A. A layer of medium weight non-woven geotextile fabric shall be placed between the pipe zone backfill 

and the intermediate zone backfill to reduce fines migration into the pipe zone. Filter fabric shall be 
laid-out and overlapped according to the manufacturer’s recommendations.

1.10 WARRANTY
A. Full warranty against defects in materials and workmanship for one year after FINAL ACCEPTANCE,

including all parts, labor, and expenses.

PART 2 PRODUCTS
2.1 PVC (POLYVINYL CHLORIDE) SEWER PIPE

A. SDR 35 PVC sewer pipe shall conform to ASTM D3034. SCH. 40 and SCH 80 PVC Pipe (Class 
12454-B) shall conform to ASTM D1784 and D1785. All pipe joints shall be rubber gasketed bell and 
spigot. Pipe shall be made from PVC plastic having a cell classification of 12454-B, 12454-C, or 
13343-C having a minimum tensile modulus of 500,000 psi, as defined in ASTM D1784. Nominal 
laying length shall be 13 feet for 8" through 18" and 19 1/2 feet for 21-inch through 27-inch sizes.

B. PVC pipe joints shall be bell and spigot design conforming to the requirements of ASTM D3212.

C. Gaskets shall meet the requirements of ASTM F477. Solvent weld or non-gasket friction joints are not 
acceptable.

D. PVC fittings shall be manufactured from the same material as the pipe and meet the requirements of 
ASTM D3034 for 4" through 15" and ASTM F679 - PS46 for 18" through 27". Fittings shall be so 
designed so that deflection under load is equal to or less than that of the connecting PVC pipe.
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2.2 DUCTILE IRON PIPE
A. Ductile iron pipe, where indicated on the Drawings or required, shall be as specified herein.

B. All ductile iron pipe shall be push on or mechanical joint and shall conform to the requirements of 
ANSI/AWWA C151/A21.51. The wall thickness and outside diameter of the pipe shall conform to 
Tables 51.4 and 51.5 of AWWA C151. All ductile iron pipe shall be Class 51, except as noted 
otherwise.

C. Fittings for use with the ductile iron pipe specified herein, shall be ductile iron. Cast ductile iron fittings 
shall be pressure rated for at least 250 psi. All fittings with mechanical joints and push on joints shall 
conform to AWWA/ANSI C110/A21.10 and ANSI/AWWA C111/A21.11, except that Buna-N gaskets 
shall be used for the joint. The fitting manufacturer shall furnish the proper gaskets, nuts, bolts, glands, 
for each type of joint. Compact fittings are not acceptable. All fittings shall be American made with 
uniform flange/gland thickness.

D. The interior of all ductile iron pipe and fittings shall be lined with polyethylene or coated with Protecto 
401 Ceramic Epoxy or Coropipe II WasteLiner as manufactured by Madison Chemical Industries, Inc.

E. All ductile iron pipe and fittings shall be checked for dry film thickness (DFT) in accordance with the 
SSPCA-PA2. Each pipe and fitting shall be marked with the date of application of the lining system 
and with its numerical sequence of application on that date. The pipe supplier shall furnish a certificate 
stating that the lining applicator has complied with all specification requirements relative to the 
material, its application and inspection.

F. Surface preparation, number of coats, application of the lining material and field touch-up shall be in 
strict accordance with the lining material manufacturer’s recommendations. During the installation of 
the pipe, the lining manufacturer shall provide the services of a field engineer to instruct and 
demonstrate to the Contractor’s personnel the procedure for the field touch-up of the lining where field 
cuts and taps were required.

G. Holiday inspection shall be conducted using test equipment described in AWWA C 210, Section

5.3.3.1. In accordance with the coating manufacturer’s recommendation, holiday testing may be 
conducted any time after the coating has reached sufficient cure.

H. Polyethylene: Inside coatings of all ductile iron pipe and fittings shall be of virgin polyethylene with 
nominal thickness of 40 mils (35 mils minimum) complying with ANSI/ASTM D 1248.

1. The polyethylene shall be bonded to the interior of the pipe by heat. All surfaces to be lined shall 
be blast cleaned comparable to the requirements of SSPC-SP6 or NACE no. 3.

2. All pipe and fittings shall be lined with a minimum dry film thickness of 40 mils, except for the 
gasket groove and spigot end up to 6-inches back from the end of the spigot which shall be lined 
with 10 mils of the material.

3. The coating thickness on sealing areas in the bell socket interior and on the spigot end of the 
pipe exterior shall be 8 mils nominal with a maximum of 10 mils. Thicker coatings in these areas 
are acceptable if it is demonstrated that joint dimensions are within allowable tolerances after 
coating.

4. Repairs and touchup shall be performed in accordance with the manufacturer's recommended 
repair and touchup procedures. All field cut ends shall be repaired, sealed and fully cured prior to 
installation.

5. Polyethylene Lining Testing - Factory tests. All ductile iron pipe and fittings with polyethylene 
linings shall be subjected to a 10,000-volt spark test prior to shipment. This test shall be utilized 
to seek any pinholes in the lining after the lining has cooled. Any pipe section or fitting that fails 
the non-destructive test shall be rejected.

I. Epoxy Coating: Inside coatings of all ductile iron pipe and fittings shall be an amine cured novalac 
epoxy containing at least 20% by volume of ceramic quartz pigment. The coating shall be Protecto 401 
Ceramic Epoxy as manufactured by the Protecto Division of Vulcan Painters, Inc. The coating shall be 
a nominal 40 mils DFT thickness, with a minimum of 30 mils DFT thickness.

1. The epoxy coating shall be installed and tested in strict accordance with AWWA C 116/ANSI 
A21.16 and as supplemented in these specifications.
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J. Polyurethane Coating: Inside coatings of all ductile iron pipe and fittings shall receive a two-component 
polyurethane coating system The lining material shall consist of a ceramic modified polyisocyanate 
resin and polyol resin mixed in a 1:1 ratio at the time of application. The material shall be Corropipe II 
WasteLiner(CM) as manufactured by the Madison Chemical Industries, Inc. The lining material shall 
be an ASTM D 16 Type V system. The coating shall be a minimum of 40 mils DFT thickness.

1. All surfaces to be coated or lined shall be cleaned to a near white metal finish (SSPC-SP 10) as 
applied to ductile iron pipe and fittings. All surfaces shall be completely dry, free of moisture, 
dust, grease or any other deleterious substances at the time the coating or lining is applied.

2. The coating thickness on the sealing areas in the bell socket interior and on the spigot end of the 
pipe exterior shall be 8 mils DFT nominal with a maximum of 10 mils DFT. Thicker coatings in 
these areas are acceptable if it is demonstrated that joint dimensions are within allowable 
tolerances after coating.

3. Field joints, repair and touch up material shall be GP II (E) Touch-Up as manufactured by 
Madison Chemical Industries, Inc. This work shall be performed in strict accordance with the 
manufacturer’s recommended procedures. All field cut ends and touch ups shall be repaired, 
sealed and properly cured prior to installation.

K. Exterior Coating: An asphaltic coating shall be applied to the exterior of all ductile iron pipe and fittings 
intended for buried service and shall conform to ANSI/AWWA C151/A21.51. The exterior of all piping 
in the wet well shall be coated as specified in the Painting Section. All ductile iron pipe and fittings 
intended for interior use and for use above grade shall receive a prime coat of universal primer as 
specified in the Painting Section.

L. An asphaltic coating shall be applied to the exterior of all ductile iron pipe and fittings intended for 
buried service and shall conform to ANSI/AWWA C151/A21.51.

M. Corrosion Protection:

1. The exterior of all buried ductile iron piping shall be protected from corrosion by a seamless linear 
low-density polyethylene (LLDPE) tube conforming to ANSI/AWWA C105/A21.5 with a minimum 
thickness of 8 mils.

2. The tube shall have markings placed at two-foot intervals and include the manufacturer’s name 
and/or trade mark, the year of manufacture, the standard designation ANSI/AWWA C105/A21.5, 
the minimum film thickness and material type, the application range of pipe nominal diameters for 
the film, and a warning notice: “Warning - Corrosion Protection - Repair any Damage.”

3. Corrosion protection supplied in 48-inch wide flat sheets shall be used to cover irregular shaped 
valves, fittings and appurtenances not protected by the tube form of polyethylene wrap.

4. Securing tape shall be 2-inch wide by ten (10) mil thickness and supplied by the pipe 
manufacturers.

2.3 GEOTEXTILE FABRIC
A. Geotextile wrap of bedding material shall be with filter fabric US 205NW or equivalent and meet the 

following specifications:

1. Apparent Opening Size (AOS): #80 U.S. Standard Sieve Size per ASTM D4751.
2. Grab Tensile/Elongation: 205 lbs/50% per ASTM D4632.
3. Puncture Strength: 130 lb minimum, average roll value per ASTM D4833.

2.4 MANHOLES, CONCRETE ADDITIVES FOR MANHOLES, MANHOLE COATINGS AND NON-SHRINK 
GROUT FOR MANHOLES
A. Precast reinforced concrete manholes, concrete additives for manholes, manhole coatings and non-

shrink grout for Sanitary Sewer Systems shall be as specified in Section 330516.  

2.5 EXPANSION PIPE PLUG
A. Expansion pipe plugs 4” - 18” diameter shall be Hand-Tite Pipe Plug as manufactured by R.C. Graham 

Co.
2.6 TRACER WIRE

A. All gravity sewer pipes and new sections of laterals shall be installed with tracer wire to facilitate future 
location of the pipe.
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B. Locator wire shall be #12 gauge solid copper wire with PE-45 insulation as manufactured by Kris-Tech 
Wire Company or an approved equal. Alternative manufacturer wire must be specified as locator or 
tracer wire and shall not be conductor wire for other purposes.

C. Locator wire shall be installed in such a manner to keep slices to an absolute minimum.
D. All connections or splices shall be made with a Splice Kit equal to 3M-DBR-Part Number – 

054007-09964 or approved equal.
E. Wire shall be taped as shown on the Construction Plan details.
F. Wire shall be installed along all lines and outside manhole structures, lampholes, and cleanouts as 

shown on the Construction Plan details and shall have enough slack to extend to 48” above ground.
G. Contractor must prove continuity of locator wire after installation is complete. Owner’s Representative 

must be present during continuity testing.
H. Locator wire installation, including signal loss, shall be warranted for one year.

PART 3 EXECUTION
3.1 TRENCHING, BACKFILLING AND COMPACTING

A. Trenching and backfilling shall be in accordance with applicable requirements of Section 312333.
3.2 GENERAL PIPE INSTALLATION

A. Pipe shall be protected during handling against impact shocks and free fall and the pipe interior shall 
be free of extraneous material.

B. Pipe Handling: Pipe, manholes and appurtenances shall be handled in a manner to insure installation 
of the material in an undamaged and structurally sound condition. Particular care shall be taken to not 
harm pipe coatings. Handling equipment and procedures shall be in accordance with the approved 
manufacturer's recommendation for proper handling of its products. Improper handling of pipe that 
results in damage to pipe or coatings will be grounds for rejection of the pipe for installation. The 
Engineer will be the final judge as to the acceptability of any material on the project. Cutting of pipe is 
discouraged. The Contractor is urged to plan his job to minimize the necessity for cutting. Prior to 
installation each pipe shall be inspected for defects and cracks. All defective, unsound or damaged 
pipe shall be rejected. The interior of all pipes and fittings shall be thoroughly cleaned and kept clean 
thereafter. All joints surfaces shall be kept absolutely clean during the jointing process. Pipelines and 
runs intended to be straight shall be laid straight and to grade. Grade changes and alignment 
deflections shall be made as shown on the drawings.

C. Laying Pipe: Pipe shall not be laid in wet trench. At times when the laying of the pipe is not in progress, 
the open ends of the pipe shall be closed in such a manner that water due to rainfall or infiltration 
cannot enter. All joints shall be completed. Except where necessary for making connections with other 
lines, closures, or as authorized by the Engineer, pipe shall be laid with the bells facing upstream.

D. Aligning Pipe: Tangent runs intended to be straight shall be laid straight. Horizontal and vertical 
deflections shall be by angular divergence of the axis of adjacent pipe at the joint in accordance with 
manufacturer's recommendations. Shorter lengths of pipe may be used to increase the number of 
available joints.

3.3 PIPE INSTALLATION
A. Bedding Pipe: Pipe shall be placed in bedding material as specified in Section 312333 TRENCHING 

AND BACKFILLING.
B. Laying Pipe: Lay pipe upgrade starting at the low point and with spigot end of pipe pointing 

downstream with bell holes excavated as required. Inspect each length and reject damaged or 
defective lengths. All pipe shall be laid with ends abutting and true to line and grade and shall be fitted 
and matched so that when laid together they will form a smooth and uniform invert. As the work 
progresses, the interior of the pipe shall be cleared of all superfluous materials.
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C. Pipe jointing shall be accomplished as follows:
1. All surfaces of the portions of the pipe to be joined shall be clean and dry. Lubricants and primers 

shall be used as recommended by the pipe manufacturer. The joints shall then be placed, fitted, 
joined and adjusted so as to obtain a water tight joint. Where possible the proper seating of the 
gasketed joints shall be visually inspected prior to placement of the next section of pipe. Pipe or 
piped joints found to be defective shall be removed from the trench, marked as defective and 
returned to the manufacturer.

D. The downstream end of new line extensions shall be plugged in a positive manner by use of inflatable 
plugs or other means acceptable to the Engineer until construction, cleaning, and testing is completed 
and the new construction is accepted by the Engineer.

E. Service (Wye) Connections. Install fittings for service connections in all types of pipe at locations and 
in the manner designated by the manufacturer and approved by the Engineer.

F. Riser Pipes shall be constructed of approved sewer pipe and fittings as specified herein and as 
detailed on the Drawings. Each riser pipe shall be plugged with an Engineer approved plugging device.

G. House service lines shall be constructed of approved sewer pipe and fittings as specified herein and 
as detailed on the Drawings. Connections between new and old work shall be made by means of 
suitable adapters approved by the Engineer.

H. Sewer lines and stubs indicated on the Drawings to be plugged for future connection, shall be plugged 
with an Engineer approved plugging device. The plugging device shall be corrosion resistant, designed 
for long term burial and prevent infiltration for the duration of its use. It shall allow easy removal for 
future connection with no damage to the existing line or stub. The plug shall be as manufactured by 
Hand-Tite, Inc. or approved equal.

3.4 SEPARATION OF WATER MAINS AND SEWERS
A. Gravity Sanitary Sewers. When potable water pipes and gravity sanitary sewers are laid parallel to 

each other, the horizontal distance between them shall be not less than 10 ft (3.0 m). The distance 
shall be measured from edge to edge. The laying of water pipes and sanitary sewers shall be in 
separate trenches with undisturbed earth between them. When a water pipe and a sanitary sewer 
cross and the sewer is 2 ft (0.6 m) or more (clear space) below the water pipe, no special 
requirements or limitations are provided herein. At all other crossings, the sanitary sewer is to be 
constructed of one of the following materials (or approved equal) and pressure tested to assure water 
tightness.
1. Ductile iron pipe confirming to ASTM A536 or ANSI/AWWA C151/A21.51 with minimum 

thickness class 50, and gasketed, push-on, or mechanical joints in conformance with 
ANSI/AWWA C110/A21.10 or ANSI/AWWA C111/A21.11.

2. PVC pipe conforming to ASTM D3034 with minimum wall thickness of SDR41, ASTM F679, 
ASTM F789, or ASTM F794, with gasketed push-on joints in conformance with ASTM D3212.

3. Reinforced concrete pipe conforming to ASTM C76 with gasketed joints in conformance with 
ASTM C361 or ASTM C443.

B. Joints in the sewer pipe shall be located as far as practical from the intersected water main.
C. Where a water main is laid across or through an area where there is an existing sanitary sewer, which 

is not constructed of one of the above specified materials and is 2 ft (0.6m) or less below the water 
pipe, the existing sewer shall be encased in concrete with a minimum of 6 in (15 cm) thickness for a 
10 ft (3.0 m) distance on each side of the crossing or the crossed section of sewer replaced to meet 
the above specified construction requirements.

D. Pressure Sewer Lines. When force mains run parallel to water lines, the separation distance shall be 
as far as practical, but at least a 10 ft (3.0m) horizontal separation shall be maintained. There shall be 
at least a 2 ft (0.6 m) vertical separation at crossings with the water main crossing above the sewer 
force main.

3.5 MANHOLES - GENERAL
A. Excavation and backfill around manholes shall be in accordance with the applicable paragraphs in 

Section 312333 TRENCHING AND BACKFILLING. Install manholes on an 8-inch layer of gravel 
bedding used for sewer pipe bedding. Bedding shall extend a minimum of 6-inches beyond the outer 
edge of the base
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B. Handle with care to avoid damage to joint ends of each section. Damaged sections may be subject to 
rejection at the discretion of the Engineer. All manhole construction shall be watertight. The invert, 
walls and steps shall be cleaned of excess grout and laitance.

C. Floors of the manholes shall be shaped and smoothed so that flow channels will be formed such that 
the manhole will be self-cleaning and free of areas where solids may be deposited. The floors shall 
have a slope of one (1) inch per foot on areas outside of the flow channels.

D. Connection to existing sewer mains shall be done in an approved manner. Cutting into existing sewer 
shall be done in such a manner as to prevent damage to sewer not being removed. New invert 
channel(s) shall be constructed as required and in accordance with the requirements herein and as 
shown on the Drawings.

E. Precast manholes with T-lock liner shall be spark tested in strict accordance with the manufacturers 
recommended test procedures by a certified technician and witnessed by the Owner’s representative.

3.6 MANHOLES - PRECAST CONCRETE
A. Manholes, wetwell and valve vault shall be constructed of precast reinforced manhole sections, 

concentric or eccentric reducer cone section and flat tops as detailed.
B. All precast structures shall be set plumb and level on a 8-inch thick (minimum) layer of compacted ¾” 

gravel.
C. All section joints shall be set and sealed with an approved joint sealant.

3.7 MANHOLE CASTINGS
A. All castings and frames shall be placed in the positions indicated on the Drawings.
B. Manhole Castings shall be set on a full mortar bed or sealed with a troweled-on butyl rubber mastic 

sealant, Press-Seal Gasket Corporation “Trowelable EZ-Stik #3”. In situations where the exterior walls 
of the manhole will be exposed to weather or where bolt down covers are required, the manhole 
casting shall be bolted to the precast cone section or flat slab top using 3/4" diameter stainless steel 
threaded rod, nuts and washers epoxy anchored into the concrete.

C. Castings and frames shall be set true to line and to correct elevations.
3.8 CONNECTION TO MANHOLES.

A. Connections to new manholes shall utilize flexible connections. Flexible connections allow for limited 
differential settlement to occur between the pipe and manhole. The uniform compaction of the bedding 
material under the pipe and up to the spring line or top of the pipe as detailed is essential to the control 
of this differential settlement. Resilient connectors shall be used with all flexible connections. A flexible 
preformed mastic sealant shall be installed around the bottom half of the exterior pipe surface between 
the resilient connector and the invert. This flexible sealant shall be installed to separate the pipe from 
the invert to maintain the flexibility of the pipe/manhole connection. Pipes installed with flexible 
connections shall not have concrete encasement at the outside of the manhole.

B. Connection to Existing Structures shall be done in such a manner as to prevent damage to existing 
structures. Hole for installation of pipe shall be approximately 4 inches larger in diameter than the 
outside diameter of the pipe to be installed. Annular space around the pipe or resilient connector, as 
required, shall be filled solid with non-shrink grout. New invert channels shall be constructed as 
required and shall conform with the requirements herein. For installing a new manhole on an existing 
pipe, a clamp-on resilient connector shall be installed on the pipe prior to grouting into the manhole 
wall.

3.9 NON-SHRINK GROUT
A. All mixing, surface preparation, handling, placing, consolidation, curing and other means of execution 

for prepackaged grouts shall be done in strict accordance with the instructions and recommendations 
of the manufacturer.

B. Grout shall be placed in such a manner, for the consistency necessary for each application, so as to 
assure that the space to be grouted is completely filled.
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C. The finish of the grout surface shall match that of the adjacent concrete.
3.10 CLEANING AND TESTING

A. General:
1. After all installations are complete, including all backfill and compaction, all piping and 

appurtenances shall be cleaned of foreign materials. Flushing of foreign materials from a newly 
completed section of interceptor sewer into section already in service will not be allowed. If 
ductile iron pipe is utilized the Contractor shall take care not to damage the internal linings. If 
lining is damaged during either installation or cleaning it shall be repaired in strict accordance 
with and approved by the pipe manufacturer’s technical field service personnel.

2. Contractor shall furnish all labor, tools, potable water, and equipment necessary to perform 
leakage and deflection tests as specified herein. The methods and equipment used to make the 
test shall be mutually determined by the Engineer and Contractor before any testing is started. 
For the purpose of testing, a section of the line shall be considered as the length of line between 
manholes. Any section that fails the test shall be repaired and retested by the Contractor until the 
leakage and/or deflection limits is within the allowable limits. Water used for exfiltration testing 
shall not be allowed to be disposed of through the completed sewer line. The Contractor shall 
provide the required pumps to dispose of test water to the nearest storm sewer or waterway.

3. If inspection or test shows defects, such defective work or material shall be replaced and 
inspection and tests repeated. Repairs to piping and appurtenances shall be made with new 
material at no additional cost to the Owner.

4. All visible leaks shall be repaired.
B. Gravity Lines:

1. Lines shall be checked for alignment by lamping and visual inspection and deflection by mandrel 
testing. The pipe between manholes shall not be more than 1/4 of the pipe diameter out of 
alignment.

2. Deflection limits for flexible sewer pipe shall not exceed five (5) percent of the nominal diameter 
of the pipe. Deflection limits shall be verified by passing a mandrel through the section of sewer 
line not less than 30 days after completion of the installation.

3. Perform deflection test using a properly sized mandrel without mechanical pulling devices.
4. Under no circumstances shall the mandrel test be performed prior to the completion of all 

compaction operations required for surface preparation, regardless of the time of completion of 
the pipe installation.

5. The sewer mandrel shall be fabricated with a diameter not less than 95 percent of base or 
average diameter of the pipe as determined by the ASTM standard to which the pipe is 
manufactured. The mandrel shall be certified by an independent testing laboratory. The current 
certification shall be submitted and approved by the Engineer prior to using the mandrel.

6. The Contractor shall provide video verification of the sewer main on all lines 30 days after 
substantial completion.

7. Air Test:
a. In addition to the visual inspection, the Contractor shall perform a low pressure air test on all 

pipe installed.
b. Testing methods for PVC pipe shall conform to the applicable requirements of ASTM F1417.
c. Testing methods for concrete pipe shall conform to the applicable requirements of ASTM C 

924.
d. Testing methods for vitrified clay pipe shall conform to the applicable requirements of ASTM 

C828.
e. For making the low pressure air tests, the Contractor shall use equipment specifically 

designed and manufactured for the purpose of testing sewer pipelines using low pressure 
air. The equipment shall be provided with an air regulator valve or pressure relief valve set 
so that the internal air pressure in the pipeline cannot exceed 9 psig. All air used shall pass 
through a single control panel.



SANITARY SEWER SYSTEMS 333100 - 9

f. Pneumatic plugs shall have a sealing length equal to or greater than the diameter of the pipe 
to be tested. Pneumatic plugs shall resist internal test pressures without requiring external 
bracing or blocking.

g. The Contractor shall be extremely cautious when testing with low pressure air. It is extremely 
important that the various plugs be installed in such a way as to prevent blowouts. Inasmuch 
as a force of 250 lbf (112N) is exerted on an 8-inch (230 mm) plug by an internal pipe 
pressure of 5 psi (34 kPa), it should be realized that sudden expulsion of a poorly installed 
plug or of a plug that is partially deflated before the pipe pressure is release can be 
dangerous.

h. NO ONE shall be allowed in the manholes during testing.
i. The section of pipe between successive manholes shall be sealed with suitable plugs. Do 

not overpressure the line. Do not exceed 9.0 psig. One of the plugs shall have an orifice 
through which to pass air into the section of pipe being tested. The air supply source (air 
compressor) shall have a 9 psig pressure relief valve. The air supply line shall have a 
positive on-off valve and suitable means for readily disconnecting it at the control panel. A 
second orifice in the plug shall be used for constantly reading the internal pressure of the 
pipe. This orifice shall be continuously connected to a pressure gauge having a range of 
from 0 to 10 psi. The gauge shall have minimum divisions of 0.10 psi and shall have an 
accuracy of ± 0.04 psi.

j. The line under test shall be slowly pressurized to approximately 4 psi. Regulate the air 
supply so that the pressure is maintained between 3.5 and 4.0 psig for at least 2 minutes. 
The air temperature should stabilize in equilibrium with the temperature of the pipe walls. 
Disconnect the air supply and decrease the pressure to exactly 3.5 psi before starting the 
test.

k. Determine the time required for the pressure to drop from 3.5 psi to 2.5 psi, and compare 
this interval to the required time to decide if the rate of air loss is within the allowable. Tables 
1 and 2 show the minimum holding times for PVC pipe listed by diameter. If the pressure 
drops 1.0 psig before the appropriate time shown in Table 1 has elapsed, the air loss rate 
shall be considered excessive and the pipe section has failed the test. For testing of long 
sections or sections of larger diameter pipes, or both, a timed-pressure drop of 0.5 psig shall 
be used in lieu of the 1.0 psig drop as shown in Table 2.

l. Upon completion of the test, open the bleeder valve and allow all air to escape. Plugs should 
not be removed until air pressure in the test section has been reduced to atmospheric 
pressure.

8. An infiltration/exfiltration test may be performed with prior approval by the Engineer.
a. Infiltration Test: An infiltration test shall be performed when the crown of the sewer line is 

below the ground water table. The amount of water leaking into the sewer shall be measured 
by the use of appropriately sized weirs designed specifically for this purpose and approved 
by the Engineer. The allowable leakage shall not be more than 50 gallons per day, per mile 
of pipe, per inch nominal diameter. The section of pipe to be tested shall be pumped dry 
before the start of the test.

b. Exfiltration Test: In areas where the crown of the pipe is above the ground water level, an 
exfiltration test shall be performed. The section of sewer to be tested shall be filled with 
water so that the water table in the upstream manhole is at least 4 feet above the flowline or 
2 feet above the top of the pipe, whichever is greater. The amount of water added during the 
test period to maintain the water level shall be measured and it shall not exceed a rate of 50 
gallons per day, per mile of pipe, per inch of nominal diameter. PVC joints shall be repaired 
by removal and replacement of the pipe section or pipe joint as directed by the Engineer.
D.I.P. joints found to be defective shall be repaired by disassembly of the pipe joint, 
replacement of the joint and or pipe gasket and reassembly of pipe section utilizing a ductile 
iron mechanical joint long sleeve with internal pipe filler. Bell clamps will not be an 
acceptable method of joint repair.

C. Manholes:
1. Manholes structure shall be either vacuum or hydrostatically tested. Vacuum or hydrostatic 

testing is recommended prior to backfilling, where feasible, to assist in locating leaks. The final 
test and acceptance shall be based only on a test after the manhole is backfilled and the cast 
manhole ring is in place. Existing manholes where new connections are made will not be required
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to be vacuum or hydrostatically tested. These manholes shall be visually inspected for water 
tightness with any leakage noted and corrected prior to manhole acceptance.

2. Vacuum Test - A vacuum test shall be performed on all new manholes. Plug all manhole 
entrances and exits other than the manhole top access using suitably sized and rated pneumatic 
or mechanical pipeline plugs. Follow manufacturer's recommendations and warnings for proper 
and safe installation of such plugs, taking care to securely brace the plugs and the pipe. Attach 
the vacuum test device to the cast manhole ring and draw a vacuum to 10" of mercury. With the 
valve at the vacuum line connection closed and the vacuum pump off, measure the time required 
for the vacuum to drop to 9" of mercury. The manhole passes the test if the time is greater than 
60 seconds for a 48" diameter manhole, 75 seconds for a 60" diameter manhole, and 90 
seconds for a 72" diameter manhole. If the manhole fails the test, the Contractor shall locate the 
leak and make proper repairs with non-shrink grout. The manhole shall be retested until 
acceptable test results are obtained.

3. Hydrostatic Test - Manholes may be tested using internal or external hydrostatic pressure with 
prior approval by the Engineer. External hydrostatic testing shall only be used where the 
groundwater level is at least 4 feet above the invert of the manhole. In all other cases, the internal 
hydrostatic test procedures must be followed. Sewers connected to the manhole shall be 
adequately plugged. For the internal hydrostatic test, the manhole shall be filled with water to the 
top or to a maximum depth of 25-feet above the invert. Water gain or loss shall not exceed 1.14 
gallons per day per vertical foot of manhole for either external or internal hydrostatic testing. 
Infiltration and exfiltration shall be determined after 24 hours of hydrostatic testing by determining 
the gain or loss of water in the manhole. Contractor shall be responsible for retrieving any plugs 
or material accidentally washed down a sewer.

3.11 CORROSION PROTECTION
A. Protective coating for D.I. pipe shall be provided by the use of 8 mil polyethylene loose fitting tubing.

The wrapping shall be bunched up at each end to provide for overlap to adjoining pipe by 1 foot. The 
wrapping on the adjacent pipe is pulled over the bell and secured with three circumferential turns of 
polyethylene adhesive tape. The resulting loose wrap on the barrel of the pipe shall be pulled snugly 
around the barrel and taped at 3 foot intervals. The Contractor shall use care in backfilling as to avoid 
tearing and shall repair all holes in the wrapping.

B. Polyethylene encasement materials and installation shall be in accordance with ANSI/AWWA 
C105/A21.5.

3.12 BYPASS PUMPING
A. Where plugging is used, the Contractor shall monitor upstream manholes for excessive surcharge 

conditions. The Contractor shall take immediate action and utilize all means necessary to quickly 
alleviate the surcharge conditions.

B. Contractor is responsible for locating any existing utilities in the area Contractor selects to locate the 
diversion pipelines. The diversion pipelines shall be located to minimize any disturbance to existing 
utilities, traffic, and the Contractor shall obtain approval of the pipeline locations from the Owner and 
Engineer prior to installation.

C. Plugging or blocking of sewage flows shall incorporate primary and secondary plugging devices.
Plugging devices shall be braced and/or designed such that they are capable of retaining the 
maximum head that could be produced at the plug location during maximum surcharging of the sewer 
system. When plugging or blocking is no longer needed for performance and acceptance of work, the 
plugs or blocks shall be removed in a manner that permits the sewage flow to slowly return to normal, 
to prevent surcharging or causing other major disturbances downstream.

D. When working inside manholes, Contractor shall exercise caution and comply with OSHA 
requirements when working in the presence of sewer gases, combustible oxygen-deficient 
atmospheres, and confined spaces.

E. Contractor shall protect the discharge lines from damage in the areas of backhoe operations.
Damaged, leaking or defective discharge lines shall be immediately replaced.

F. Contractor shall confine the discharge pipelines to the limits of Work as defined by the contract 
documents during bypassing operations.

END OF SECTION
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PART 1 GENERAL
1.1 WORK INCLUDED

SECTION 333216
WASTEWATER PUMPING SYSTEM

A. It is the intent of this section to specify the submersible pump station equipment for the 2022 
Kentucky project, complete in every respect whether or not covered by this specification or the 
Drawings.

B. The surface of the lift station shall be set at proper elevations so that future access to the station will 
not be impaired by flooding, excessive road grades, swales, walls or landscaping in any manner.

C. The wastewater pumping systems to be provided for Delaplain Disposal post-equalization/ contact 
tank shall include pump P-411, & 412 level control system with one (2) floats installed in the tank, 
guide rails for the tank, lift chain kit, discharge fittings as required for guide rail system, upper guide rail 
brackets, electrical/control panel (non-metallic NEMA 4X) including VFDs, anchor bolts, and 
appurtenances described herein. The wastewater pumping systems will be Owner furnished, as 
described in Section 016400, and installed by Contractor.

D. The Contractor will be directly responsible for providing and installing all items listed or not listed 
above for a complete pumping system, including but not limited to the wet well, valves, piping, piping 
appurtenances, site work, electrical distribution, communications conduit, and cables routed to 
Mission Monitoring controls, power source, etc.  Installation shall include the Contractor directly 
coordinating startup and commissioning assistance from the pump supplier (see paragraph 3.5 
below).

E. In order to assure the proper performance and compatibility of interacting components, the pumps, 
accessories, control system and instrumentation shall be supplied by the same vendor. All electrical 
equipment to be of the same supplier, i.e., starters, disconnects, etc. 

1.2 COORDINATION OF WORK
A. All work shall be fully coordinated with other work by Contractor and shop drawings must be checked 

with each of the various trades by Contractor. 
PART 2 PRODUCTS
2.1 GENERAL

A. Products relevant to this section will be Owner furnished for installation by Contractor except as 
otherwise stated above.
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PART 3 EXECUTION
3.1 INSTALLATION

A. General: All equipment shall be installed in accordance with acceptable procedures submitted with the 
shop drawings, manufacturer’s instructions and installation manual and as indicated on the Drawings 
and specified herein, unless otherwise accepted by the Engineer.

3.2 PUMP INSTALLATIONS
A. The Contractor shall perform the following work to install the pumps and accessories.

1. Provide electrical service per the attached drawings and Division 26 of specifications.
2. The discharge base elbow and the submersible sewage pumps shall be installed in accordance 

with the manufacturer's detailed instructions and aligned with discharge piping and guide rails.
3. The discharge piping shall be connected in a manner to prevent strain on the equipment.
4. All piping and valves shall be installed in accordance with the applicable sections of Division 40.
5. Anti-seize compound shall be liberally applied to the threaded portion of all stainless steel bolts 

during assembly to prevent galling. Anti-seize compound shall be Jet-Lube "Nikal", John Crane 
"Thred Gard Nickel", Never-Seez "Pure Nickel Special", or Permatex "Nickel Anti-Seize".

3.3 WET WELL INSTALLATION
A. Each wet well shall be installed in strict accordance with the applicable requirements relating to 

precast concrete utility structures and as detailed on the Drawings.
3.4 ELECTRICAL/CONTROL SYSTEMS.

A. Electrical equipment shall be of the type and quality set forth herein and Division 26. Control panel shall 
be Owner Furnished.

B. All work shall be performed, and all materials shall be in accordance with the National Electrical 
Code, the National Electrical Safety Code, and applicable local regulations and ordinances. Where 
required by applicable codes, materials and equipment shall be listed by Underwriters' Laboratories 
or other testing organization acceptable to the governing authority.

C. Sealing of Conduits. Conduit extending from the wet well shall be sealed as set forth herein. After 
cable has been installed and connected, conduit ends shall be sealed by an approved sealing 
compound forced into conduits to a minimum depth equal to twice the conduit diameter.

3.5 START UP SERVICE
A. The Owner-supplier agreement shall require the wastewater pumping system supplier to provide the 

services of a factory-trained representative to perform initial start-up of the pump station and to instruct 
the Owner's operating personnel in the operation and maintenance of the equipment provided by them. 
A written report of the results of the start-up process shall be submitted to the Engineer. The report 
shall state that the pumps and controls have been properly installed and are operating correctly in 
accordance with the manufacturer’s recommendations and Contract Documents. It shall also indicate 
any problems or corrections made during the start-up.  Contractor shall coordinate the services of the 
manufacturer’s representative and make field modifications recommended by manufacturer.

END OF SECTION
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SECTION 400500 GENERAL 
PIPING REQUIREMENTS

PART 1 GENERAL
1.1 DESCRIPTION

A. This section describes the general requirements for selecting piping materials; selecting the 
associated bolts, nuts, and gaskets for flanges for the various piping services in the project; and 
miscellaneous piping items.

1.2 SUBMITTALS
A. Submit shop drawings in accordance with Section 013300.
B. Provide data sheets for each type of piping and submit affidavits of compliance with referenced 

standards (e.g. AWWA, ANSI, ASTM, etc.).
C. Submit verification of NSF 61 Certification for pipe and fittings.
D. Submit affidavit of compliance with referenced standards (e.g., AWWA, ANSI, ASTM, etc.).
E. Submit certified copies of mill test reports for bolts and nuts, including coatings if specified. Provide 

recertification by an independent domestic testing laboratory for materials originating outside of the 
United States.

F. Submit manufacturer's data sheet for gaskets supplied showing dimensions and bolting 
recommendations.

G. Submit manufacturer’s data sheet for flange insulating kits.
H. Submit manufacturer’s data sheet for insulating unions, showing recommended installation 

procedures.
1.3 DEFINITIONS OF BURIED AND EXPOSED PIPING

A. Buried piping is piping buried in the soil, commencing at the wall or beneath the slab of a structure.
Where a coating is specified, provide the coating up to the structure wall. Piping encased in concrete is 
considered to be buried. Do not coat encased pipe.

B. Exposed piping is piping in any of the following conditions or locations:
1. Above ground.
2. Inside buildings, vaults, or other structures.
3. In underground concrete trenches or galleries.

1.4 INTENT OF DRAWINGS AND SPECIFICATIONS
A. Except in details, piping is indicated diagrammatically. Sizes and locations are indicated on the 

Drawings. Not every offset and fitting, or structural difficulty that may be encountered has been 
indicated on the Drawings.

B. Perform minor modifications to piping alignment where necessary to avoid structural, mechanical, or 
other type of obstructions that cannot be removed or changed.
1. Modifications are intended to be of minor scope, not involving a change in the design concept or a 

change to the Contract Price or Contract Time.
PART 2 PRODUCTS
2.1 MATERIALS SELECTION AND ALTERNATIVE MATERIALS

A. The drawings list the material and specification for each piping service in the project. The same pipe 
material shall be used for all pipe sizes in all locations for the given piping service. Do not intermix piping 
materials unless shown on the Drawings. Stainless steel pipe may be used as an alternate to ductile iron 
pipe in “exposed piping” locations.

2.2 THREAD FORMING FOR STAINLESS STEEL BOLTS
A. Form threads by means of rolling, not cutting or grinding.

2.3 BOLTS AND NUTS FOR FLANGES FOR PVC, STAINLESS STEEL, STEEL, AND DUCTILE IRON 
PIPING
A. Bolts and nuts for all buried flanges and all flanges located indoors; outdoors; above ground; and in 

vaults and structures shall be Type 304 stainless steel conforming to ASTM A193, Grade B8 Class 2, for 
bolts and ASTM A194, Grade 8, for nuts unless indicated otherwise. Fit shall be Class 2A and 
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2B per ASME B1.1 when connecting cast iron valves having body bolt holes.
B. Bolts and nuts used in flange insulation kits shall conform to the same requirements as described in the 

paragraph contained herein; or ASTM A193 (Grade B7). Nuts shall conform to ASTM A194 (Grade 2H).
C. Form threads for stainless steel bolts by means of rolling, not cutting or grinding.
D. Provide washers for each nut and bolt head. Washers shall be of the same material as the nuts.

2.4 LUBRICANT FOR STAINLESS STEEL BOLTS AND NUTS
A. Lubricant shall be chloride free and shall be RAMCO TG-50, Anti-Seize by RAMCO, Specialty 

Lubricants Corporation Huskyä Lube O'Seal, or equal.
2.5 GASKETS FOR FLANGES FOR DUCTILE IRON PIPING AND FITTINGS IN WATER SERVICE

A. Gaskets shall be full face, 1/8-inch thick, cloth-inserted rubber, with a Shore "A" hardness of 75 to 85.
Gaskets shall be suitable for a water pressure of 200 psi at a temperature of 180°F. Gaskets shall 
have "nominal" pipe size inside diameters not the inside diameters per ASME B16.21. Products: 
Garlock Style 19 or equal.

2.6 GASKETS FOR FLANGES FOR DUCTILE IRON AND STAINLESS STEEL PIPING AND FITTINGS IN 
AIR SERVICE
A. Gaskets shall be full face, 1/8-inch thick, cloth-inserted rubber, with a Shore "A" hardness of 60.

Gaskets shall be suitable for air pressure of 150 psi at a temperature of 300°F. Gaskets shall have 
"nominal" pipe size inside diameters not the inside diameters per ASME B16.21. Products: Garlock 
Style 8314 or equal.

2.7 GASKETS FOR FLANGES FOR STEEL AND DUCTILE-IRON PIPING AND FITTINGS IN RAW 
SEWAGE, SLUDGE, AND SCUM SERVICE
A. Gaskets shall be full face, 1/8-inch thick, Buna-N having a hardness of 55 to 65 durometer. Gaskets shall 

be suitable for a water pressure of 200 psi at a temperature of 250°F. Gaskets shall have "nominal" pipe 
size inside diameters not the inside diameters per ASME B16.21. Provide Garlock Style 9122 or equal.

2.8 GASKETS FOR FLANGES FOR PVC AND CPVC PIPING
A. Gaskets for flanged joints shall be full faced, 1/8-inch thick, having a hardness of 50 to 70 durometer

Gasket material for other than sodium hypochlorite service shall be EPR.  Gasket material for sodium 
hypochlorite service shall be Viton ETP.

2.9 FLANGE INSULATION KITS
A. Flange insulation kits shall consist of insulating gasket, an insulating stud sleeve for each bolt, insulating 

washers for each bolt, and a steel washer between each insulating washer and the nut. The sleeves shall 
be one piece, integral with the insulating washer. Gaskets shall be full face. Provide double sleeve and 
washer sets for each bolt.

B. Gasket material shall be phenolic, 1/8-inch thick. The flange insulating gasket shall be full diameter of the 
flange with a nitrile O-ring on each side of the gasket. Dielectric strength shall not be less than 500 volts 
per mil and a compressive strength of not less than 24,000-psi.

C. Insulating flange bolt sleeves shall be high-density polyethylene or spiral-wrapped mylar. Dielectric 
strength shall not be less than 1,200 volts per mil.

D. Insulating flange bolt washers shall be high-strength phenolic a minimum thickness of 1/8-inch.
Dielectric strength shall not be less than 500 volts per mil and a compressive strength of not less than 
25,000-psi.

E. Steel flange bolt washers for placement over the insulating washers shall be a minimum thickness of 1/8-
inch and be cadmium plated.

F. Flange insulation kits shall be as manufactured by Central Plastics Company, Advance Product 
Systems, or equal.

2.10 INSULATING UNIONS
A. Insulating unions shall consist of a molded nylon sealing sleeve mounted in a three-piece

malleable-iron (ASTM A47 or A197) body. Ends shall be threaded (ASME B1.20.1) when connecting to 
steel piping and copper solder joint when connecting to copper piping. Minimum working pressure shall be 
150-psi. Unions shall be as manufactured by Central Plastics Company, Capital Insulation, or equal.
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PART 3 EXECUTION
3.1 INSTALLING PIPE SPOOLS IN CONCRETE

A. Install pipes in walls and slabs before placing concrete. See Section 400762.
3.2 RAISED FACE AND FLAT FACE FLANGES

A. Use a flat-faced carbon steel, or alloy flange when mating with a flat-faced cast or ductile iron flanges.
B. High pressure rated flanges as required to mate with equipment when equipment flange is of high 

pressure rating than required for piping.
C. Where a raised face flange connects to a flat-faced flange, remove the raised face of the flange.

3.3 INSTALLING ABOVEGROUND OR EXPOSED PIPING
A. Set piping plumb and at the horizontal and vertical location shown on the Drawings. Provide pipe 

hangers and supports to maintain alignment, as detailed in the drawings and as specified in Section 
400764.

B. Install pipe without springing, forcing, or stressing the pipe or any adjacent connecting valves or 
equipment.

C. Pipe penetrations through walls, slabs, and floors shall be as detailed on the Drawings or as allowed for 
alternate configurations as specified herein.

D. Install pipe spools in walls and slabs before placing concrete.
E. Inspection for Defects: Before installation, inspect pipe and appurtenances for defects and, when 

applicable, tap the pipe with a light hammer to detect cracks. Reject defective, damaged, or unsound 
pipe and appurtenances.

F. Cutting: Cut pipe, when necessary, in a neat and workmanlike manner without damage to the pipe, interior 
lining, and exterior coating. Perform cutting with an approved mechanical cutter, using a wheel cutter 
when applicable and practicable.

G. Cut pipe ends square, ream pipe and tube ends to full pipe diameter, remove burrs.
H. Beveling: Grind smooth and bevel cut ends and rough edges using methods recommended by the 

manufacturer and approved by Engineer.
I. Bolt holes of flanges shall straddle the horizontal and vertical centerlines of the pipe. Clean flanges by 

wire brushing before installing flanged fittings. Lubricate bolts and tighten nuts uniformly and 
progressively. If flanges leak under pressure testing, loosen or remove the nuts and bolts, reset or replace 
the gasket, reinstall or retighten the bolts and nuts, and retest the joints. Joints shall be watertight.

J. Provide a flange insulation kit at all flanges between dissimilar metals whether shown on the Drawings or 
not.

K. Install access fittings to permit disinfection of water system.
3.4 INSTALLING FLANGED PIPING

A. Set pipe with the flange bolt holes straddling the pipe horizontal and vertical centerline. Install pipe without 
springing, forcing, or stressing the pipe or any adjacent connecting valves or equipment. Before bolting up, 
align flange faces to the design plane within 1/16 inch per foot measured across any diameter. Align flange 
bolt holes within 1/8-inch maximum offset.

B. Inspection for Defects: Before installation, inspect pipe and appurtenances for defects and, when 
applicable, tap the pipe with a light hammer to detect cracks. Reject defective, damaged, or unsound 
pipe and appurtenances.

C. Inspect each gasket to verify that it is the correct size, material, and type for the specified service and that 
it is clean and undamaged. Examine bolts or studs, nuts, and washers for defects such as burrs or cracks 
and rust and replace as needed.

D. Clean flanges by wire brushing before installing flanged fittings. Clean flange bolts and nuts by wire 
brushing, lubricate carbon steel bolts with oil and graphite, and tighten nuts uniformly and 
progressively.

E. Bolt lengths shall extend completely through their nuts. Any that fail to do so shall be considered 
acceptably engaged if the lack of complete engagement is not more than one thread.

F. Do not use more than one gasket between contact faces in assembling a flanged joint.
G. Tighten the bolts to the manufacturer’s specifications, using the recommended cross bolt pattern in 
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multiple steps of increasing torque, until the final torque requirements are achieved. Do not over torque.
H. If flanges leak under pressure testing, loosen or remove the nuts and bolts, reset or replace the 

gasket, reinstall or retighten the bolts and nuts, and retest the joints. Joints shall be watertight.
I. Install access fittings to permit disinfection of water system.

3.5 INSTALLING BLIND FLANGES
A. At outlets not indicated to be connected to valves or to other pipes and to complete the installed 

pipeline hydrostatic test, provide blind flanges with bolts, nuts, and gaskets.
B. Coat the inside face of blind flanges per Section 099000, System No. 12.

3.6 INSTALLING GROOVED-END PIPING
A. Install grooved-end pipe and fittings in accordance with the coupling manufacturer's recommendations and 

the following.
B. Clean loose scale, rust, oil, grease, and dirt from the pipe or fitting groove before installing coupling.

Apply the coupling manufacturer's gasket lubricant to the gasket exterior including lips, pipe ends, and 
housing interiors.

C. Fasten coupling alternately and evenly until coupling halves are seated. Use torques as recommended by 
the coupling manufacturer.

D. Provide separate hangers and supports at both sides of flexible joints; see Section 400764.
3.7 INSTALLATION OF STAINLESS STEEL BOLTS AND NUTS

A. Prior to assembly, coat threaded portions of stainless steel bolts and nuts with lubricant.
3.8 INSTALLATION OF SCHEDULE 80 PVC PIPING

A. Cut pipe ends square and remove all burrs, chips, and filings before joining pipe or fittings. Bevel 
solvent welded pipe ends as recommended by the pipe manufacturer.

B. Wipe away loose dirt and moisture from the ID and OD of the pipe end and the ID of the fitting before 
applying solvent cement. Do not apply solvent cement to wet surfaces.

C. Make up solvent welded joints per ASTM D2855.
D. Allow at least eight (8) hours of drying time before moving solvent welded joints or subjecting the joints to 

an internal or external loads or pressures.
E. Tighten bolts on PVC flanges by tightening the nuts diametrically opposite each other using a torque 

wrench. Complete tightening shall be accomplished in stages.
F. Cut threaded ends to the dimensions of ASME B1.20.1. Ends shall be square cut. Follow the pipe 

manufacturer’s recommendations regarding pipe hold-down methods, saw cutting blade size, and saw 
cutting speed. Pipe or tubing cutters shall be specifically designed for use on PVC pipe.

G. If a hold-down vise is used when the pipe is cut, insert a rubber sheet between the vise jaws and the 
pipe to protect from scratching the pipe.

H. Thread cutting dies shall be clean and sharp and shall not be used to cut materials other than plastic.
I. Apply Teflon thread compound or Teflon tape lubricant to threads before screwing on the fitting.
J. Provide unions on exposed piping 3-inches and smaller as follows:

1. Provide a union 6 to 12-inches downstream of valves.
2. Upstream and downstream of equipment which may need to be removed for maintenance.
3. Where shown in the Drawings.

END OF SECTION
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SECTION 400515 
PRESSURE TESTING OF PIPING

PART 1 GENERAL
1.1 DESCRIPTION

A. This section specifies the cleaning and hydrostatic, pneumatic, and leakage testing of pressure 
piping for pumping stations, wastewater treatment plants; general water piping systems; and raw 
sewage force mains.

1.2 RELATED WORK SPECIFIED ELSEWHERE
A. General Piping Requirements: 400500.
B. Valves, General: 400524.

1.3 SUBMITTALS
A. Submit shop drawings in accordance with Section 013300.
B. Submit test bulkhead locations and design calculations, pipe attachment details, and methods to 

prevent excessive pipe wall stresses.
C. Submit six copies of the test records to the Owner's Representative upon completion of the testing.

1.4 TEST PRESSURES
A. Test pressures for the various services and types of piping are shown in:

1. Subsection on “Test Pressure and Test Fluids” in Part 3.
1.5 TESTING RECORDS

A. Provide records of each piping installation during the testing. These records shall include:

1. Date and times of test.
2. Identification of pipeline, or pipeline section tested or retested.
3. Identification of pipeline material.
4. Identification of pipe specification.
5. Test fluid.
6. Test pressure at low point in process, pipeline, or pipeline section.
7. Remarks: Leaks identified (type and location), types of repairs, or corrections made.
8. Certification by Contractor that the leakage rate measured conformed to the specifications.

PART 2 PRODUCTS
2.1 VENTS AND DRAINS FOR ABOVEGROUND PIPING

A. Install vents on the high points of aboveground piping, whether shown in the drawings or not. Install 
drains on low points of aboveground piping, whether shown in the drawings or not. Provide a valve at 
each vent or drain point. Valves shall be 3/4 inch for piping 3 inches and larger and 1/2 inch for piping 
smaller than 3 inches.
1. Valves shall be as specified in Section 400563 and suited for the application unless otherwise 

shown in the drawings.
2.2 MANUAL AIR-RELEASE VALVES FOR BURIED PIPING

A. Provide temporary manual air-release valves at test bulkheads for pipeline test. Construct the pipe 
outlet in the same manner as for a permanent air valve and after use, seal with a blind flange, pipe 
cap, or plug and coat the same as the adjacent pipe.

2.3 TEST BULKHEADS
A. Design and fabricate test bulkheads per Section VIII of the ASME Boiler and Pressure Vessel Code.

Materials shall comply with Part UCS of said code. Design pressure shall be at least 2.0 times the 
specified test pressure for the section of pipe containing the bulkhead. Limit stresses to 70 percent of 
yield strength of the bulkhead material at the bulkhead design pressure. Include air-release and water 
drainage connections.

2.4 TESTING FLUID
A. Testing fluid shall be water unless a pneumatic test is shown in the following subsections.
B. For lubricating oil; hydraulic oil; fuel oil; and gasoline piping, use potable water for 
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hydrostatic testing and flushing.
C. For potable water pipelines, obtain and use only potable water for hydrostatic testing.
D. Submit request for use of water from waterlines of water utility 48 hours in advance.
E. The Contractor may obtain the water from the water utility water utility's rate of charges.

2.5 TESTING EQUIPMENT
A. Provide calibrated pressure gauges, pipes, bulkheads, pumps, compressors, and meters to perform 

the hydrostatic and pneumatic testing. 
PART 3 EXECUTION
3.1 TESTING PREPARATION

A. Pipes shall be in place, backfilled, and anchored before commencing pressure testing.
B. Conduct pressure tests on exposed and aboveground piping after the piping has been installed and 

attached to the pipe supports, hangers, anchors, expansion joints, valves, and meters.
C. For buried piping, the pipe may be partially backfilled, and the joints left exposed for inspection 

during an initial leakage test. Perform the final pressure test, however, after completely backfilling 
and compacting the trench.

D. Provide any temporary piping needed to carry the test fluid to the piping that is to be tested. After the 
test has been completed and demonstrated to comply with the specifications, disconnect and remove 
temporary piping. Do not remove exposed vent and drain valves at the high and low points in the 
tested piping; remove any temporary buried valves and cap the associated outlets. Plug taps or 
connections to the existing piping from which the test fluid was obtained.

E. Provide temporary drain lines needed to carry testing fluid away from the pipe being tested. Remove 
such temporary drain lines after completing the pressure testing. Pipes may remain full after testing.

F. Prior to starting the test, the Contractor shall notify the Owner's Representative.
3.2 CLEANING

A. Before conducting hydrostatic tests, flush pipes with water to remove dirt and debris. For pneumatic 
tests, blow air through the pipes. Maintain a flushing velocity of at least 3 fps for water testing and at 
least 2,000 fpm for pneumatic testing. Flush pipes for time period as given by the formula: T=(2L)/3, 
in which “T” is flushing time (seconds) and “L” is pipe length (feet).

B. For pipelines 24 inches or larger in diameter, acceptable alternatives to flushing are use of 
high-pressure water jet, sweeping, or scrubbing. Water, sediment, dirt, and foreign material
accumulated during this cleaning operation shall be discharged, vacuumed, or otherwise removed 
from the pipe.

3.3 TESTING AND DISINFECTION SEQUENCE FOR POTABLE WATER PIPING
A. Perform required disinfection after hydrostatic testing, except when pipeline being tested is connected 

to a potable waterline.
B. Locate and install test bulkheads, valves, connections to existing pipelines, and other appurtenances 

in a manner to provide an air gap separation between existing potable water pipelines and the pipeline 
being tested. Disinfect water and pipeline being tested before hydrostatic testing when connected to a 
potable waterline.

3.4 LENGTH OF TEST SECTION FOR BURIED PIPING
A. The maximum length of test section for buried pipe of 12 inches or smaller in diameter is 1 mile; for 

buried pipe larger than 12 inches, 1 mile. Provide intermediate test bulkheads where the pipeline 
length exceeds these limits.

3.5 INITIAL PIPELINE FILLING FOR HYDROSTATIC TESTING
A. Maximum rate of filling shall not cause water velocity in pipeline to exceed 1 fps. Filling may be 

facilitated by removing automatic air valves and releasing air manually.
3.6 TESTING NEW PIPE WHICH CONNECTS TO EXISTING PIPE

A. Prior to testing new pipelines which are to be connected to existing pipelines, isolate the new line from 
the existing line by means of test bulkheads, pipe caps, spectacle flanges, or blind flanges. After 
successfully testing the new line, remove test bulkheads, caps, or flanges and connect to the existing 
piping.
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3.7 HYDROSTATIC TESTING OF ABOVEGROUND OR EXPOSED PIPING
A. Open vents at high points of the piping system to purge air while filling the pipe with water. Venting 

during system filling may also be provided by temporarily loosening flanges.
B. Subject the piping system to the test pressure indicated. Maintain the test pressure for a minimum 

of two hours. Examine joints, fittings, valves, and connections for leaks. The piping system shall 
show zero leakage or weeping. Correct leaks and retest until zero leakage is obtained.

C. Where the test pressure is not indicated, test each pressure piping system at 150 percent of the 
operating pressure indicated, but not less than 25 psi test pressure. The required test period is
two hours. Observe each test section for leakage at end of test period. Test fails if leakage observed 
or pressure drop exceeds 5 percent of test pressure.

D. Test hot and cold water piping systems subject to the Uniform Plumbing Code per Section 609 
latest edition of the code. Piping subject to this testing requirement is listed below.

3.8 HYDROSTATIC TESTING OF BURIED PIPING
A. Where any section of the piping contains concrete thrust blocks or encasement, do not perform the 

pressure test until at least 10 days after placing the concrete. When testing mortar-lined or PVC 
piping, fill the pipe to be tested with water and allow it to soak for at least 48 hours to absorb water 
before conducting the pressure test.

B. Apply and maintain the test pressure by means of a positive displacement hydraulic force pump.
C. Maintain the test pressure for the following duration by restoring it whenever it falls an amount of 5 psi:

1. Pipe Diameter 18 inches and Less: 2 hours.
2. Pipe Diameter 20 to 36 inches: 8 hours.
3. Pipe Diameter Greater than 36 inches: 24 hours.

D. After the test pressure is reached, use a meter to measure the additional water added to maintain the 
pressure. This amount of water is the loss due to leakage in the piping system. The allowable leakage 
volume is defined by the formula: L=(HNDxSquare Root[P])/C. Where L=Allowable leakage (gallons), 
H=Specified test period (hours), N=Number of rubber-gasketed joints in the pipe tested (use zero for 
welded or flanged pipe), D=Diameter of the pipe (inches), P=Specified test pressure (psig), and 
C=7,400.

E. After the test pressure is reached, use a meter to measure the additional water added to maintain the 
pressure. This amount of water is the loss due to leakage in the piping system. The allowable leakage 
volume is defined by the formula: L=(HSDxSquare Root[P])/C. Where L=Allowable leakage (gallons), 
H=Specified test period (hours), S=length of pipe tested (feet), D=Diameter of the pipe (inches), 
P=Specified test pressure (psig), and C=148,000.

F. Test piping subject to the Uniform Fire Code requirements per NFPA 24. Test such piping 
hydrostatically at not less than 200-psi pressure for two hours or at 50 psi in excess of the maximum 
static pressure when the maximum static pressure is in excess of 150 psi. The amount of leakage in 
piping shall be measured at the specified test pressure by pumping from a calibrated container. The 
amount of leakage at the joints shall not exceed 2 quarts per hour per 100 gaskets or joints 
irrespective of pipe diameter. The piping subject to this testing requirement is listed below shown in 
the drawings.

G. The allowable leakage for buried piping having threaded, brazed, or welded (including solvent welded) 
joints shall be zero.

H. Repair and retest any pipes showing leakage rates greater than that allowed in the above criteria.
3.9 PNEUMATIC TESTING

A. Perform pneumatic testing using dry air or nitrogen. Perform tests only after the piping has been 
completely installed including supports, hangers, and anchors. Protect test personnel and Owner's 
operating personnel. Secure piping to be tested to prevent the pipe from moving and to prevent 
damage to adjacent piping and equipment. Remove or isolate from the piping any appurtenant 
instruments or devices that could be damaged by the test prior to applying the test.

B. Apply an initial pneumatic leakage test of 25 psig to the piping system prior to final leak testing.
Examine for leakage, detected by soap bubbles, at joints and connections. After correcting visible 
leaks, gradually increase the pressure in the system to not more than one-half of the test pressure. 
Then increase the pressure in steps of approximately one-tenth of the test pressure until the required 
test pressure has been reached. Continuously maintain the pneumatic test pressure for a minimum
time of four hours and for such additional time as may be necessary to conduct a soap bubble 
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examination for leakage. The piping system shall show no leakage. Correct any visible leakage and 
retest.

C. Test piping systems subject to the Uniform Plumbing Code per Section 1214 of the
latest edition of the code. Piping subject to this testing requirement is listed below.

3.10 REPETITION OF TEST
A. If the actual leakage exceeds the allowable, locate and correct the faulty work and repeat the test.

Restore the work and all damage resulting from the leak and its repair. Eliminate visible leakage.

3.11 BULKHEAD AND TEST FACILITY REMOVAL
A. After a satisfactory test, remove the testing fluid, remove test bulkheads and other test 

facilities, and restore the pipe coatings.
3.12 TEST PRESSURE AND TEST FLUIDS

A. Testing and design pressures (psig) for different types of process piping shall be as listed below.
1. Force Main:

a. 50 psig test pressure.  (Design operating pressure <19-31 psig w/out surge)
2. Gravity Sewer, Gravity Process Lines:

a. Low Pressure Air (See Section 333100).
3. Process Air:

a. 8 psig test pressure.  (Design operating pressures 4 – 6.5 psig)

END OF SECTION
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SECTION 400520 
MISCELLANEOUS PROCESS VALVES

PART 1 - GENERAL
1.1 DESCRIPTION

A. This section includes materials, testing, and installation of process valves including hose bibbs; 
globe; angle; needle; diaphragm; pinch; solenoid; pet cocks; mud valves; vacuum breakers; deluge 
valves; flap valves; balancing valves; gauge valves; instrument valve manifolds; and telescoping 
valves.

1.2 RELATED WORK SPECIFIED ELSEWHERE
A. Painting and Coating: 099000 (and Paint System Schedule 09900.10)
B. General Piping Requirements: 400500.
C. Pressure Testing of Piping: 400515.
D. Valves, General: 400524.
E. Air-Release and Vacuum-Relief Valves: 400560.
F. Plug Valves: 400562.
G. Ball Valves: 400563.
H. Check Valves for Specific Applications: 400565.
I. Butterfly Valves: 400566.

1.3 SUBMITTALS
A. Submit shop drawings in accordance with Section 013300.
B. Submit manufacturer's catalog data and detailed construction sheets showing all valve parts. Describe 

each part by material of construction, specification (such as AISI, ASTM, SAE, or CDA), and grade or 
type. Identify each valve by tag number to which the catalog data and detail sheets pertain.

C. Show valve dimensions including laying lengths. Show port sizes. Show dimensions and orientation of 
valve actuators, as installed on the valves.

D. Show location of internal stops for gear actuators. State differential pressure and fluid velocity used to 
size actuators. For worm-gear actuators, state the radius of the gear sector in contact with the worm 
and state the handwheel diameter.

E. Show valve linings and coatings. Submit manufacturer's catalog data and descriptive literature.
F. Submit certification from manufacturer that valves are NSF 61 listed.
G. Provide additional O&M data per Section 017823.

1.4 WARRANTY
A. Full warranty against defects in materials and workmanship for one year after final acceptance,

including all parts, labor, and expenses.
PART 2 - PRODUCTS
2.1 GENERAL

A. Valves and the required actuators are identified by tag numbers on the drawings and in the 
Valve Schedule. See the Valve Schedule Section of Valves, General 400524.

B. Valves shall be installed complete with flange gaskets, nuts and bolts, operating handwheels or levers, 
chainwheels, extension stems, floor stands, gear actuators, operating nuts, chains, and wrenches 
required for operation.

C. Valves shall have the name of the manufacturer and the size of the valve cast or molded onto the 
valve body or bonnet or shown on a permanently attached plate.

D. Bronze or brass material requirements:
1. Any bronze or brass components in contact with water throughout the treatment process shall be 

made “Lead-Free” as defined in the “Reduction of Lead in Drinking Water Act.” Lead-Free shall 
contain no more than twenty-five hundredth of one percent (0.25 percent or less) total lead 
contained by weight. The manufacturer shall certify that the bronze meets the “Lead-Free” 
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requirements.
2. For buried locations, valves with mechanical joint ends may be substituted for the flanged ends 

specified provided the mechanical joint ends are compatible with the pipe ends.
2.2 VALVE ACTUATORS/OPERATORS

A. Provide operator types in accordance with the Valve Schedule.
B. Valves shall open by turning counterclockwise
C. Valve Boxes: Furnish valve boxes for all buried valves.

2.3 BOLTS AND NUTS FOR FLANGED AND MECHANICAL JOINT VALVES
A. Bolts and nuts for flanged valves shall be as described in Section 400500.
B. Buried Service Bolts (for valve installation) shall be fluorocarbon coated cor-ten steel t-bolts and nuts 

equal to NSS cor-blue or approved equal low allow corrosion-resistant high-strength steel in 
accordance with ANSI/AWWA C111/A21.11.

2.4 GASKETS FOR FLANGES
A. Gaskets for flanged end valves shall be as described in Section 400500.

2.5 LINING AND COATING
A. Coat the exterior of metal valves located above ground or in vaults and structures the same as the 

adjacent piping. If the adjacent piping is not coated, then coat valves per Section 099000. Apply the 
specified prime coat at the place of manufacture. Apply intermediate and finish coats at the place of 
manufacturer or in the field.  Finish coat shall match the color of the adjacent piping. Coat handwheels 
the same as the valves. Do not coat bronze, brass, or stainless steel valves.

B. Coat the exterior of buried metal valves at the place of manufacture per Section 099000, System No.
10.

C. Coat the exterior of submerged metal valves, stem guides, extension stems, and bonnets at the place 
of manufacture per Section 099000, System No. 12.  Do not coat bronze, brass, or stainless steel 
valves.

D. Line the interior metal parts of metal valves 4 inches and larger, excluding seating areas and bronze 
and stainless steel pieces, per Section 099000, System No. 12. Apply lining at the place of 
manufacture. Alternatively, line and coat valves with fusion-bonded epoxy per Section 099761.

F. Alternatively, apply a fusion-bonded lining suitable for potable water in compliance with AWWA C550.
G. Coat floor stands per Section 099000.
H. Measure the thickness of the valve interior linings per Section 099000. Repair areas having insufficient 

film thickness per Section 099000.
2.6 PACKING, O-RINGS, AND GASKETS

A. Unless otherwise stated in the detailed valve specifications, packing, O-rings, and gaskets shall be 
one of the following non-asbestos materials:
1. Teflon.
2. Kevlar aramid fiber.
3. Acrylic or aramid fiber bound by nitrile. Products: Garlock "Bluegard," Klinger "Klingersil C4400," 

or equal.
4. Buna-N (nitrile).
5. EPDM.

2.7 RUBBER SEATS
A. Rubber seats shall be made of a rubber compound that is resistant to free chlorine and 

monochloramine concentrations up to 10 mg/l in the fluid conveyed.
2.8 VALVE END CONNECTIONS

A. Valve end connections for exposed valves shall be flanged unless shown otherwise. The Contractor 
shall verify the compatibility of valve ends, including class and drilling of flanges with the connecting 
pipe.

B. Buried valve end connections shall be mechanical joint or a push-on unless shown otherwise in the 
Drawings or in the Valve Schedule.

2.9 VALVES
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A. Globe Valves, Angle Valves, Hose Valves, Hose Bibbs, and Fire Hydrants:
1. Bronze Globe Valves 2 Inches and Smaller:

a. Globe valves, 2 inches and smaller, shall be all bronze (ASTM B62 or ASTM B584, Alloy 
C83600) with screwed ends, union bonnet, inside screw, rising stem, and composition or 
PTFE disc.

b. Valves shall have a pressure rating of at least 300 psi at a temperature of 150 degrees 
F.

c. Stem shall be bronze: ASTM B371 (Alloy C69400), ASTM B99 (Alloy C65100), or ASTM 
B584 (Alloy C87600).

d. Valves shall be Crane No. 7TF, Walworth Figure 3095, Stockham B-22T, or equal.
1) Bronze Angle Hose Valves:

(a) Angle-type hose valves of sizes 1-1/2 inches and 2-1/2 inches shall be brass or 
bronze (ASTM B62 or ASTM B584, Alloy C83600) body with rising or nonrising 
stem, composition disc, and bronze or malleable iron handwheel. Stem shall be 
bronze, ASTM B62, ASTM B584 (Alloy C83600), or ASTM B198 (Alloy C87600).

(b) Valves shall have a cold-water service pressure rating of at least 150 psi.
(c) Provide cap and chain with valve.
(d) Threads on the valve outlet shall be American National Standard fire hose 

coupling screw thread.
(e) Valves shall be Nibco T-301-HC, Powell Figure 151 with Figure 527 nipple 

adapter, Crane 17TF with hose nipple adapter, or equal.
2) Bronze Angle Hose Valves (1-1/2-inch and 2-1/2-inch) with Quick Connect Coupling 

Adapters (for Nonpotable Water Service):
(a) Angle-type hose valves of sizes 1-1/2 and 2-1/2 inches shall have brass or bronze 

(ASTM B62 or B584, Alloy C83600) body with rising or nonrising stem, 
composition disc, and bronze or malleable iron hand wheel. Stem shall be bronze, 
ASTM B62, ASTM B585 (Alloy C83600), or ASTM B198 (Alloy C87600).

(b) Valve shall have cold-water service pressure rating of at least 150 psi.
(c) Threads on valve outlet shall be American National Standard fire hose coupling 

screw thread (ASME B1.20.7).
(d) Provide atmospheric vacuum breaker conforming to ASSE Standard 1011 and 

IAPMO code and approved by the local health department.
(e) Provide with quick connect female adapter to fit the quick connect male adapter on 

rubber water hose per specification section 221118.
(f) Products: Nibco T-301-HC, Powell Figure 151, Crane 17TF, or equal.

3) Bronze Hose Bibbs:
(a) Hose bibbs of size 1/2 inch, 3/4 inch, and 1 inch shall be all bronze (ASTM B62 or 

ASTM B584, Alloy C83600) with rising or nonrising stem, composition disc, bronze 
or malleable iron handwheel, and bronze stem (ASTM B99, Alloy C65100; ASTM 
B371, Alloy C69400; or ASTM B584, Alloy C87600). Packing shall be Teflon or 
graphite.

(b) Valves shall have a pressure rating of at least 125 psi for cold-water service.
(c) Threads on valve outlet shall be American National Standard fire hose coupling 

screw thread (ASME B1.20.7).
(d) Provide atmospheric vacuum breaker conforming to ASSE Standard 1011 and 

IAPMO code and approved by the local health department.
(e) Valves shall be Jenkins Figure 112, 113, or 372, Nibco Figure T-113-HC, Powell 

Figure 503H, or equal.
4) Bronze Hose Bibbs 1-inch with Quick Connect Coupling Adapters (for Nonpotable 

Water Service):
(a) Hose bibbs of sizes 1-inch shall be all bronze (ASTM B62 or ASTM B584, Alloy 

C83600) with rising or non-rising stem, composition disc, bronze or malleable 
iron hand wheel, and bronze stem (ASTM B99, Alloy C65100; ASTM B371, Alloy 
C69400; or ASTM B584, Alloy C87600). Packing shall be Teflon or graphite.

(b) Valve shall have a pressure rating of at least 125 psi for cold-water service.
(c) Threads on valve outlet shall be American National Standard fire hose coupling 

screw thread (ASME B1.20.7).
(d) Provide atmospheric vacuum breaker conforming to ASSE Standard 1011 and 
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IAPMO code and approved by the local health department.
(e) Provide with quick connect female coupling to fit the quick connect male adapter 

on the rubber water hose per specification section 221118.
(f) Products: Jenkins Figure 112, 113, or 372; Nibco Figure T-113-HC; Powell Figure 

503H; or equal.
5) Hose Valves (3/4 Inch) with Quick Connect Coupling Adapters (for Nonpotable Water 

Service):
(a) Brass body, pressure rating of at least 125 psi cold water, 3/4-inch NPT female 

inlet, 3/4-inch male hose thread outlet, lock shield bonnet, and removable handle.
(b) Provide atmospheric vacuum breaker conforming to ASSE Standard 1011 and 

IAPMO code and approved by the local health department.
(c) Provide with quick connect female adapter to fit the quick connect male adapter on 

the rubber water hose per Section 221118.
(d) Products: Acorn 8126 surface pipe mounted valve with bent nose without flange; 

Acorn 8121 mount through wall valve with bent nose with flange; Acorn 8131 pipe 
and pedestal mounted valve located above 6 inches, straight nose; Acorn 8136 
pedestal mounted valve located lower than 6 inches, inverted nose; or equal.

6) Bronze Needle Valves 3/4 Inch and Smaller:
(a) Needle valves shall be all bronze (ASTM B61, ASTM B62, or ASTM B584, Alloy 

C83600) with screwed ends, screwed bonnet, and rising stem.
(b) Valves shall have a pressure rating of at least 400 psi at a temperature of 150 

degrees F.
(c) Stem shall be bronze: ASTM B98 (Alloy C65100), ASTM B150 (Alloy C64200), 

ASTM B584 (Alloy C87600), or ASTM B371 (Alloy C69400).
(d) Valves shall be Stockham B-64, Crane No. 88, or equal.

7) Stainless Steel Globe Valves 2 Inches and Smaller:
(a) Globe valves 2 inches and smaller shall have bodies, stems, packing nuts, glands, 

bonnets, union bonnet rings, discs, and disc nuts made of Type 316 stainless steel 
(ASTM A351, Grade CF8M; or ASTM A276). Packing shall be Teflon.

(b) Provide screwed ends (ASME B1.20.1), rising stem, and malleable iron or 
aluminum handwheel.

(c) Valves shall have a pressure rating of at least 150 psig at a temperature of 200 
degrees F.

(d) Valves shall be Jenkins Figure 1308, Crane/Alloyco Figure 40, or equal.
8) Brass Angle Valves for Use in Fire Protection Service:

(a) Valves for use at fire hose racks shall be nominal 1-1/2-inch size, with female NPT 
inlet and outlet. Valves shall be UL listed and FM rated for fire protection service.

(b) Valve shall be constructed of brass with an iron handwheel, painted red.
(c) Valve shall be rated for at least 300-psi working pressure.
(d) Valves shall be Potter-Roemer Fig. 4070, Allenco Fig. 171, or equal.

9) Bronze Angle Valves 2 Inches and Smaller:
(a) Angle valves, 2 inches and smaller, shall be all bronze (ASTM B62 or ASTM B584, 

Alloy C83600) with screwed ends, union or screwed bonnet, inside screw, rising 
stem, and bronze disc.

(b) Valves shall have a pressure rating of at least 200 psi.
(c) Stem shall be bronze: ASTM B371 (Alloy C69400 or C69700).
(d) Valves shall be Stockham B-222T, Lunkenheimer Figure 2141, or equal.

10) Wet Barrel Fire Hydrants (AWWA C503):
(a) See Section 331219.

11) Dry Barrel Fire Hydrants (AWWA C502):
(a) See Section 331219.

12) Angle Fire Hydrants (Wharf Head Valves--AWWA C503):
(a) See Section 331219.

2. Diaphragm Valves:
a. Cast-Iron Diaphragm Valves 3/4 Inch Through 8 Inches:

1) Diaphragm valves, sizes 3/4 inch through 8 inches, shall be of the weir type complying 
with MSS SP-83, Category B, with cast-iron (ASTM A48, Class 30, or ASTM A126, 
Class B) body bonnet and lining suited for application. Diaphragm shall be suited for 
the application.
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2) O-rings shall be Teflon. Body-bonnet joint bolting stem, bushing, and travel stop shall 
be Type 304 stainless steel (ASTM A193, Grade B8).

3) Valve shall be manual handwheel operated with rising indicator stem or rising 
handwheel.

4) Valves shall have a minimum pressure rating of 100 psi at a temperature of 120 
degrees F.

5) Ends shall be flanged, Class 125, ASME B16.1.
6) Valves shall be ITT Dia-Flo, Saunders Weir Type, or equal.
7) Cast-Iron Diaphragm Valves With Extension Stems:

(a) Diaphragm valves, sizes 3/4 inch through 8 inches, shall be of the weir type 
complying with MSS SP-83, Category B, with cast-iron (ASTM A48, Class 30, or 
ASTM A126, Class B) body bonnet, and lining suited for application. Diaphragm 
shall be suited for the application.

(b) O-rings shall be Teflon. Body-bonnet joint bolting stem, bushing, and travel stop 
shall be Type 304 stainless steel (ASTM A193, Grade B8).

(c) Valves shall have 2-inch-square operating nut with extension stem actuator.
(d) Valves shall have a minimum pressure rating of 100 psi at a temperature of 120 

degrees F.
(e) Ends shall be flanged, Class 125, ASME B16.1.
(f) Valves shall be ITT Dia-Flo, Saunders Weir Type, or equal.

8) PVC Diaphragm Valves 1/2 Inch Through 4 Inches:
(a) Diaphragm valves, sizes 1/2 inch through 4 inches, shall be of the weir type with 

PVC bodies and PVC or polypropylene bonnets. PVC shall comply with ASTM 
D1784, Cell Classification 12454. Polypropylene shall comply with ASTM D4101. 
Body wall thickness shall conform to Schedule 80 per ASTM D1785.

(b) Valve diaphragms shall be EPDM; Viton; or PTFE. Provide elastomer 
backing for PTFE diaphragms.

(c) O-rings shall be EPDM or Viton. Body-bonnet bolting shall be Type 304 stainless 
steel (ASTM B193, Grade B8) or Hastelloy C (ASTM F468, Grade N10276).

(d) Provide polypropylene manual handwheel actuator with rising indicator stem.
(e) Minimum pressure rating shall be 150 psi at a temperature of 73 degrees F and 

135 psi at a temperature of 110 degrees F.
(f) Ends for valves 2 inches and smaller shall be true union with socket weld 

connections. Ends for valves larger than 2 inches shall be flanged, Class 125, 
ASME B16.1.

(g) Products: Spears Manufacturing Company, ITT Dia-Flo, or equal.
9) PVC Diaphragm Valves 1/2 Inch Through 4 Inches in Sodium Hypochlorite Service:

(a) Diaphragm valves, sizes 1/2 inch through 4 inches, shall be of the weir type with 
PVC bodies and PVC or polypropylene bonnets. PVC shall comply with ASTM 
D1784, Cell Classification 12454. Polypropylene shall comply with ASTM D4101. 
Body wall thickness shall conform to Schedule 80 per ASTM D1785.

(b) Valve diaphragms shall be PTFE coated. Provide Buna-N elastomer backing for 
diaphragms.

(c) O-rings shall be Viton. Body-bonnet bolting shall be Hastelloy C (ASTM F468, 
Grade N10276).

(d) Provide polypropylene manual handwheel actuator with rising indicator stem.
(e) Minimum pressure rating shall be 150 psi at a temperature of 73 degrees F and 

135 psi at a temperature of 110 degrees F.
(f) Ends for valves 2 inches and smaller shall be true union with socket weld 

connections. Ends for valves larger than 2 inches shall be flanged, Class 125, 
ASME B16.1.

(g) Products: Spears Manufacturing Company or ITT Dia-Flo or equal.
10) CPVC Diaphragm Valves 1/2 Inch Through 4 Inches:

(a) Diaphragm valves, sizes 1/2 inch through 4 inches, shall be of the weir type with 
CPVC bodies and CPVC or polypropylene bonnets. CPVC shall comply with 
ASTM D1784, Cell Classification 23447 or 23547B. Polypropylene shall comply 
with ASTM D4101. Body wall thickness shall conform to Schedule 80 per ASTM 
F441.

(b) Valve diaphragms shall be EPDM; Viton; or PTFE. Provide elastomer 
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backing for PTFE diaphragms.
(c) O-rings shall be EPDM or Viton.
(d) Body-bonnet bolting shall be Type 304 stainless steel (ASTM B193, Grade B8) 

or Hastelloy C (ASTM F468, Grade N10276).
(e) Provide polypropylene manual handwheel actuator with rising indicator stem.

Minimum pressure rating shall be 150 psi at a temperature of 73 degrees F and 
110 psi at a temperature of 140 degrees F.

(f) Ends for valves 2 inches and smaller shall be true union with socket weld 
connections. Ends for valves larger than 2 inches shall be flanged, Class 125, 
ASME B16.1.

(g) Products: Spears Manufacturing Company, ITT Dia-Flo, or equal.
11) CPVC Diaphragm Valves 1/2 Inch Through 4 Inches in Sodium Hypochlorite Service:

(a) Diaphragm valves, sizes 1/2 inch through 4 inches, shall be of the weir type with 
PVC bodies and PVC or polypropylene bonnets. PVC shall comply with ASTM 
D1784, Cell Classification 12454. Polypropylene shall comply with ASTM D4101.  
Body wall thickness shall conform to Schedule 80 per ASTM D1785.

(b) Valve diaphragms shall be PTFE coated. Provide Buna-N elastomer backing for 
PTFE diaphragms.

(c) O-rings shall be Viton.
(d) Body-bonnet bolting shall be Hastelloy C (ASTM F468, Grade N10276).
(e) Provide polypropylene manual handwheel actuator with rising indicator stem.
(f) Minimum pressure rating shall be 150 psi at a temperature of 73 degrees F and 

135 psi at a temperature of 110 degrees F.
(g) Ends for valves 2 inches and smaller shall be true union with socket weld 

connections. Ends for valves larger than 2 inches shall be flanged, Class 125, 
ASME B16.1.

(h) Products: Spears Manufacturing Company, ITT Dia-Flo, or equal.
3. Pinch Valves:

a. Pinch Valves 1 Inch Through 8 Inches:
1) Pinch valves of sizes 1 inch through 8 inches shall have cast-iron (ASTM A48, Class

30) bodies with totally enclosed actuators and full port design. Sleeves shall be
neoprene, Buna-N, or Hypalon. Stems shall be stainless steel or galvanized steel.

2) Ends shall be flanged, ASME B16.1, Class 125.
3) Valves shall be handwheel operated with upper and lower pinch bars.
4) Valves installed on the end of a pipe shall be provided with a Type 304 stainless steel 

retaining ring to hold the sleeve end in place.
5) Positive Opening Tabs:

(a) Ensure that sleeve will not collapse under less than 2 psig internal pressure.
(b) Stainless steel with stainless steel fasteners attached to top and bottom pinch 

bars.
(c) Attached to nylon reinforced external band around full circumference of sleeve.
(d) Band width: Full width of pinch bars.

(1) Valves shall be Red Valve Series 75, Flexible Valve Corporation Series 2100, 
Galligher "SIGMA," or equal.

6) Pinch Valves 1 Inch Through 8 Inches With Extension Stems:
(a) Pinch valves of sizes 1 inch through 8 inches shall have cast-iron (ASTM A48, 

Class 30) bodies with totally enclosed actuators and full port design. Sleeves shall 
be neoprene, Buna-N, or Hypalon. Stems shall be stainless steel or galvanized 
steel.

(b) Ends shall be flanged, ASME B16.1, Class 125.
(c) Valves shall have 2-inch-square AWWA operating nuts with extension stem 

actuators. Valves shall have upper and lower pinch bars.
(d) Valves installed on the end of a pipe shall be provided with a Type 304 stainless 

steel retaining ring to hold the sleeve end in place.
(e) Positive Opening Tabs:

(1) Ensure that sleeve will not collapse under less than 2 psig internal pressure.
(2) Stainless steel with stainless steel fasteners attached to top and bottom pinch 

bars.
(3) Attached to nylon reinforced external band around full circumference of 
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sleeve.
(4) Band width: Full width of pinch bars.
(5) Valves shall be Red Valve Series 75, Galligher "SIGMA," or equal.

4. Solenoid Valves:
a. Design and construct solenoid valves such that they can be used in both horizontal and 

vertical piping. Provide strainers on solenoid valve supply.
1) Metallic Solenoid Valves 1-1/2 Inches and Smaller:

(a) Solenoid valves of sizes 1/4 inch through 1-1/2 inches for water and air service 
shall have forged brass (Alloy C23000) or bronze (ASTM B62) bodies with Teflon 
main seats. Internal plunger, core tube, plunger spring, and cage assembly shall 
be stainless steel (Types 302, 304, or 305).

(b) Solenoid enclosures shall be NEMA 1 or NEMA 4; except where explosion-proof is 
noted in the drawings.

(c) Valve actuators shall be 120-volt a-c.
(d) Seals shall be Teflon.
(e) Valves shall have a maximum operating pressure and a maximum differential 

pressure of 125 psi.
(f) Solenoid valves shall be energized to open.
(g) Valves shall be ASCO "Redhat" 8210 Series or Parker Hannifin “Skinner” Model

equal.

2) Plastic Solenoid Valves 1/4 Inch Through 1 Inch:
(a) Solenoid valves of sizes 1/4 inch through 1 inch for water and chemical services 

shall have CPVC bodies with EPDM seals. Valve bodies shall be of the true union 
design with threaded end connections with the coil assembly contained in a 
molded polyester housing. Plunger or core tube shall be Teflon or polypropylene.

(b) Solenoid enclosures shall be NEMA 4X.
(c) Valve actuators shall be 120 volts a-c.
(d) Valves shall have a minimum operating pressure of 120 psi and a maximum 

differential pressure of 25 psi on either side of the valve, with the valve in the 
closed position.

(e) Solenoid valves shall be energized to open.
(f) Products: Hayward or equal.

3) Pilot-Operated Solenoid Valves 1/2 Inch Through 2 Inches:
(a) Pilot-operated solenoid valves of sizes 1/2 inch through 2 inches for water and 

chemical services shall have PVC; CPVC; PVDF (Kynar); or polypropylene>> 
bodies with Viton or EPDM seals.

(b) Valve bodies shall be of a design in which threaded NPT connections are molded 
into the valve body. The coil assembly shall be contained in a molded housing of 
the same material as the valve body or of molded polyester. Plunger or core tube 
shall be Teflon or polypropylene.

(c) When the valve is pressurized and the coil is energized, the coil shall create an 
electromagnetic field in the top section of the core tube. The resulting 
electromagnetic force shall pull the core and pilot seat upward, opening the pilot 
valve. The liquid above the diaphragm shall then vent through the open orifice of 
the pilot valve to the downstream piping. The inlet pressure under the diaphragm 
shall lift the diaphragm and open the main valve orifice. When the coil is
de-energized, the pilot solenoid spring shall push the core and pilot seat 
downward, closing the pilot valve. Pressure above the diaphragm shall rise to the 
inlet pressure level, forcing the diaphragm downward against the main valve seat, 
sealing the valve.

(d) Solenoid enclosures shall be NEMA 4X.
(e) Actuators shall be 120 volts a-c.
(f) Valve shall sustain a minimum backpressure of 70 psi on the downstream side of 

the valve, with the valve in the closed position. Minimum inlet pressure rating shall 
be 140 psi at a temperature of 75 degrees F.

(g) Solenoid valves shall be energized to open.
(h) Products: Plast-O-Matic Series PS or equal.

4) Three-Way Metallic Solenoid Valves 1/2 Inch and Smaller:
(a) Solenoid valves of sizes 1/8 inch through 1/2 inch for water service shall have 
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forged brass (Alloy C23000) or bronze (ASTM B62) bodies with Buna-N main 
seats.

(b) Normally closed, Port 1-3 connected. Energized, Port 2-1 connected. Internal 
plunger, core tube, plunger spring, and cage assembly shall be stainless steel 
(Types 302, 304, or 305).

(c) Solenoid enclosures shall be NEMA 1; 3R;  7C and D>>.
(d) Valve actuators shall be 120-volt a-c.
(e) Seals shall be Buna-N
(f) Valves shall have an operating pressure of 120 psi.
(g) Valves shall be "Red-Hat" Model 8300 or equal.

5) Four-Way Metallic Solenoid Valves 1 Inch and Smaller:
(a) Solenoid valves of sizes 1/4 inch through 1 inch for water, air, and hydraulic oil 

shall have forged brass (Alloy C23000) or bronze (ASTM B62) bodies with Buna-N 
main seats. Internal plunger, core tube, plunger spring, and cage assembly shall 
be stainless steel (Type 302, 304, or 305).

(b) Solenoid enclosures shall be NEMA 1; 4; 7C and D.
(c) Valve actuators shall be 120-volt a-c.
(d) Seals shall be Buna-N.
(e) Valves shall have a maximum operating pressure and a maximum differential 

pressure of 125 psi.
(f) Solenoid valve shall change position when energized; the valve shall return to its 

original position when deenergized.
(g) Valves shall be ASCO "Red-Hat" Model 8344 or equal.

5. Pet Cocks and Drain Cocks:
a. Pet Cocks 1/2 Inch and Smaller:

1) Pet cocks shall be all bronze (ASTM B62) or brass (ASTM B16), rated at 125 psi.
2) Provide lever or tee handle operator.
3) Pet cocks shall be Crane Figure 724, Lunkenheimer Figure 478 or 479, or equal.
4) Drain Cocks 1/2 Inch and Smaller:

(a) Drain cocks shall be all bronze (ASTM B62) or brass (ASTM B16), rated at 125 
psi.

(b) Provide lever or tee handle operator.
(c) Drain cocks shall be Crane Figure 702, Lunkenheimer Figure 476 or 980, or equal.

6. Mud Valves:
a. Mud valves shall be rising stem with flanged end, unless otherwise shown in the drawings.

Materials of construction shall be as follows:
1) Body: Cast iron; ASTM A48 or A126.
2) Stem, nut, disc ring, and seat ring: Bronze; ASTM B62 or B584, Alloy C83600.
3) Extension stem: Stainless steel; AISI Type 316.

(a) Provide extension stem, stem guides, and AWWA operating nut.
(1) Mud valves shall be Clow Figure F-3088, Waterman Industries, or equal.

7. Vacuum Breakers:
a. PVC Vacuum Breaker Valves, 1 Inch and Smaller:

1) Vacuum breaker valves shall have PVC body and Buna-N; EPDM; or Viton
diaphragm and seals.

2) The diaphragm shall unseat at 2-inch Hg vacuum and allow air to enter the system at 
80 scfm.

3) End shall be threaded or true union.
4) Vacuum breaker valve shall be Plast-O-Matic Series VBM, Ryan Herco, Harrington 

Industrial Plastics, or equal.
5) Atmospheric Vacuum Breakers:

(a) Vacuum breaker valves shall allow air to enter the line in the event pressure loss 
causes vacuum conditions. The air inlet shall close without spillage upon initial 
application of line pressure.

(b) The body shall be brass UNS C46400. Poppet or ball shall be plastic or AISI 
Type 440 stainless steel. Seat shall be Buna-N.

(c) Valves shall be Febco Model 710, Johnson Corporation Series VBB, Wilkins 
Division of Zurn Industries, or equal.
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8. Deluge Valves:
a. Deluge Valves, 2 Inches:

1) Deluge valves shall be nominal 2-inch size, with a 2-inch NPT inlet connection, at 
least a 1-1/2-inch NPT discharge connection, and NPT trim connections.

2) Valves shall be rated for at least 175-psi working pressure, and be UL listed and FM 
approved for fire protection service.

3) The valve body and cover shall be constructed of ductile iron. The valve clapper, seat, 
and clamp ring shall be constructed of bronze.

4) Provide valves with all trim necessary for electric actuation as indicated in the drawings.
5) Valves shall be Viking Model E-1, Gem Model B Flooding, or equal.

9. Flap Valves:
a. Flap Valves (Cast-Iron):

1) Flap valves shall have cast-iron body (ASTM A48 or A126) with bronze (ASTM B62) 
hinge pin, flap ring, and seat.

2) Ends shall be flanged, spigot end, or hub to match the connecting pipe.
3) Products: Clow F-3012, F-3014, F-3016; Waterous Flap Valves; Waterman Industries; 

or equal.
b. Flap Valves (Non-Metallic):

1) Flap valves or gates shall have a reinforced copolymer or stainless steel body with a 
flap made of non-metallic material resistant to ultraviolet light.

2) Body of the valve shall not be less than 1/4 inch think for valve sizes 12-inch 
diameter and smaller, and 1/2 inch thick for larger valve sizes.

3) Cover (flap) shall be held in place with a clamp bar and Type 316 stainless steel 
threaded fastener no smaller than 5/16 inch diameter.

4) Hinge shall be suitably reinforced with encapsulated fabric to prevent any water 
from contacting the fabric.

5) Weight shall be molded into the non-metallic flap material to aid in proper quick 
closure and to prevent material distortion.

6) Hinge and flap assembly shall be readily replaceable while the gate is in service.
7) Flap gates shall open when there is a differential pressure across the flap of 0.2-feet 

or less and be designed to meet seating pressures listed in the Valve Schedule.
8) With the flap gate submerged, the head loss shall not exceed 0.3-feet at all exit 

velocities for gates 60-inches or smaller.
9) Allowable leakage through the flap gate, due to seating load, shall not exceed 0.2 

gallons per minute per foot of wetted perimeter.
10) Ends shall be flanged and capable of mounting to a Class 125/150 bolt pattern 

flanged pipe. Provide gasket between flap gate and connecting pipe.
(a) Flap valve materials shall be compatible with a pH range of 7.0 to 9.0 or

and a maximum chlorine concentration of 4.0 mg/L and a maximum fluoride 
concentration of 1.0 mg/L.

(b) Products: Plasti-Fab, Hydro Gate, Whipps, Inc, or equal.

10. Balancing Valves, Gauge Valves, and Valve Manifolds:
a. Balancing Valve:

1) Construct valves of bronze.
2) Valves shall have a machined orifice flow restriction, internal O-rings, a rated working 

pressure of at least 300 psi, flow setting indicating pointer and calibrated nameplate, 
and a pressure readout valve port on each side of the orifice.

3) Equip pressure ports with integral check valves.
4) Connections shall be NPT.
5) Valves shall be Bell & Gosset Circuit Setter, Illinois Series 6000, or equal.
6) Gauge Valve:

(a) Gauge valves shall be a combination isolation and vent valve with a minimum 
pressure rating of 3,000 psi at 200 degrees F.

(b) Isolation valve shall have interchangeable hard or soft seat.
(c) Body, bonnet, and stem shall be Type 316 stainless steel. Packing shall be

Teflon or Buna-N.
(d) Valves shall have screwed ends and nonblowout stems.
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(e) Valves shall be AGCO M9 gauge valve or equal.
7) 1/2-Inch Stainless Steel Two-Valve Manifolds:

(a) Provide manifold body block with separate block valve and calibration or bleed 
valve.

(b) Provide three ports: inlet (process), outlet (instrument), and calibration or bleed 
port.

(c) Minimum pressure rating shall be 6,000 psi at a temperature of 100 degrees F.
(d) Valve body, stem, side rings, disc rings, bonnet, valve handles, and packing nut 

shall be Type 316 stainless steel (ASTM A276, A351, or A479). Upper and lower 
packing shall be Teflon or UHMWPE.

(e) Provide hardened Type 316 stainless steel ball tips on manifold stems.
(f) Provide vee stem with replaceable Teflon, PFA; or Delrin seat on manifold stems.
(g) End connections shall be 1/2-inch female NPT per ASME B1.20.1.
(h) Provide Type 316 stainless steel pipe mounting bracket assembly consisting of 

bracket, U-bolts, cap screws, nuts, and lock washers.
(i) Product: Whitey Series M2 or equal.

8) 1/2-Inch Stainless Steel Three-Valve Manifolds:
(a) Provide manifold body block with separate block valves and equalizer valve.
(b) Provide four main ports: two valve-size inlet (process) and two valve-size outlet 

(instrument) ports. Provide two 1/4-inch body connections with hex key pipe plugs 
for bleed service.

(c) Minimum pressure rating shall be 750 psi at a temperature of 100 degrees F.
(d) Valve body, stem, side rings, disc rings, bonnet, valve handles, and packing nut 

shall be Type 316 stainless steel (ASTM A276, A351, or A479). Upper and lower 
packing shall be Teflon or UHMWPE.

(e) Provide hardened Type 316 stainless steel ball tips on manifold stems.
(f) Provide vee stem with replaceable Teflon PFA or Delrin seat on manifold stems.
(g) Provide two 1/4-inch purge connections with hex key plugs.
(h) End connections shall be 1/2-inch female NPT per ASME B1.20.1; or of the 

nut-and-ferrule type for connection to tubing>>.
(i) Provide Type 316 stainless steel pipe mounting bracket assembly consisting of 

bracket, U-bolts, cap screws, nuts, and lock washers.
(j) Product: Whitey Series M3 or equal.

9) 1/2-Inch Stainless Steel Five-Valve Manifolds:

11. Telescoping Valves 12 Inches and Smaller:
a. Fabricate plain; flared; V-notch; or U-notch telescoping valve tube from Type 304 stainless 

steel with a minimum wall thickness of 1/8 inch.
b. Provide Type 304 stainless steel lifting strap, companion flange, stem, fasteners, 

and hardware.
c. Provide Buna-N or neoprene gasket for watertight seal around the sliding tube.
d. Valve travel shall be as shown in the drawings.
e. Provide nonrising stem with offset handwheel actuator
f. Provide Type 304 stainless steel anchor bolts for actuator pedestal.
g. Manufacturers: Waterman Industries, Inc., Coldwell-Wilcox Company, or equal.
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PART 3 - EXECUTION
3.1 JOINTS

A. Bolt holes of flanged valves shall straddle the horizontal and vertical centerlines of the pipe run to 
which the valves are attached. Clean flanges by wire brushing before installing flanged valves. Clean 
flange bolts and nuts by wire brushing, lubricate threads with oil and graphite, and tighten nuts 
uniformly and progressively. If flanges leak under pressure testing, loosen or remove the nuts and 
bolts, reseat or replace the gasket, reinstall or retighten the bolts and nuts, and retest the joints. Joints 
shall be watertight.

B. Clean threaded joints by wire brushing or swabbing. Apply Teflon joint compound or Teflon tape to 
pipe threads before installing threaded valves. Joints shall be watertight.

C. Install lug-type valves with separate hex head machine bolts at each bolt hole and each flange (two 
bolts per valve bolt hole).

D. Install grooved-end couplings for valves in accordance with Section 400500.
3.2 INSTALLING EXPOSED VALVES

A. Install in accordance with manufacturer’s instructions.
B. Unless otherwise indicated in the drawings, install valves in horizontal runs of pipe having centerline 

elevations 4 feet 6 inches or less above the floor with their operating stems vertical. Install valves in 
horizontal runs of pipe having centerline elevations between 4 feet 6 inches and 6 feet 9 inches above 
the floor with their operating stems horizontal.

C. Install valves on vertical runs of pipe that are next to walls with their stems horizontal, away from the 
wall. Valves on vertical runs of pipe that are not located next to walls shall be installed with their stems 
horizontal, oriented to facilitate valve operation.

3.3 INSTALLING BURIED VALVES
A. Connect the valve, coat the flanges, or apply tape wrapping or polyethylene encasement, and 

place and compact the backfill to the height of the valve stem.
B. Place block pads under the extension pipe to maintain the valve box vertical during backfilling and 

repaving and to prevent the extension pipe from contacting the valve bonnet.
C. Mount the upper slip pipe of the extension in midposition and secure with backfill around the extension 

pipe. Pour the concrete ring allowing a depression so the valve box cap will be flush with the pavement 
surface.

D. Install debris cap as close as possible under the cast-iron cover without interfering with the cover 
operation. Trim flexible skirt to provide a smooth contact with the interior or the extension pipe.

3.4 FIELD COATING BURIED VALVES
A. Coat flanges of buried valves and the flanges of the adjacent piping, and the bolts and nuts of flanges 

and mechanical joints, per Section 099000, System No. 10.
B. Wrap buried metal valves 6 inches and larger with polyethylene sheet.
C. Wrap buried metal valves 6 inches and larger in two layers of polyethylene conforming to AWWA 

C105, 8 mils in thickness each. Pass the two sheets of polyethylene under the valve and the coated 
flanges or joints with the connecting pipe and draw the sheets around the valve body, the valve 
bonnet, and the connecting pipe. Secure the sheets with plastic adhesive tape about the valve stem 
below the operating nut and about the barrel of the connecting pipe to prevent the entrance of soil. 
Fold overlaps twice and tape. Backfill the valve with care to avoid damaging the polyethylene.

3.5 MOUNTING GEAR ACTUATORS
A. The valve manufacturer shall select and mount the gear actuator and accessories on each valve and 

stroke the valve from fully open to fully closed prior to shipment.
3.6 VALVE FIELD TESTING

A. Operate manual valves through three full cycles of opening and closing. Valves shall operate from full 
open to full close without sticking or binding. Do not backfill buried valves until after verifying that 
valves operate from full open to full closed. If valves stick or bind, or do not operate from full open to 
full closed, repair or replace the valve and repeat the tests.

B. Gear actuators shall operate valves from full open to full close through three cycles without binding or 
sticking. The pull required to operate handwheel- or chainwheel-operated valves shall not exceed 80 
pounds. The torque required to operate valves having 2-inch AWWA nuts shall not exceed 150 ft-lbs. 
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If actuators stick or bind or if pulling forces and torques exceed the values stated previously, repair or 
replace the actuators and repeat the tests. Operators shall be fully lubricated in accordance with the 
manufacturer's recommendations prior to operating.

C. After flap valve/gate installation, exercise each valve from the closed position to fully open position and 
back to the closed position at least twice and verify if valve is properly seated.

END OF SECTION
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SECTION 400524
VALVES, GENERAL

PART 1 GENERAL
1.1 WORK INCLUDED

A. The Contractor shall provide all tools, supplies, materials, equipment, and labor necessary for 
furnishing, epoxy coating, installing, adjusting, and testing of all valves and appurtenant work, 
complete and operable, in accordance with the requirements of the Contract Documents.  Where 
buried valves are shown, the Contractor shall furnish and install valve boxes to grade, with 
covers, extensions, and position indicators.

B. The provisions of this Section shall apply to all valves and valve operators specified in the various 
Sections of these Specifications except where otherwise specified in the Contract Documents.  
Valves and operators in particular locations may require a combination of units, sensors, limit 
switches, and controls specified in other sections of these Specifications.

1.2 CONTRACTOR SUBMITTALS
A. Shop Drawing.  Shop drawings of all valves and operators including associated wiring diagrams 

and electrical data, shall be furnished as specified in Section entitled "Shop Drawings, Project 
Data and Samples".

B. Valve Labeling.  The Contractor shall submit a schedule of valves to be labeled indicating in each 
case the valve location and the proposed wording for the label.

1.3 QUALITY ASSURANCE
A. Valve Testing.  Unless otherwise specified, each valve body shall be tested under a test pressure 

equal to twice its design water-working pressure.
B. Bronze Parts.  Unless otherwise specified, all interior bronze parts of valves shall conform to the 

requirements of ASTM B 62, or, where not subject to dezincification, to ASTM B 584.

PART 2 PRODUCTS
2.1 VALVES

A. General: The Contractor shall furnish all valves, gates, valve-operating units, stem extensions, and 
other accessories as shown or specified. All valves and gates shall be new and of current 
manufacture.

B. Shut-off valves mounted higher than 6-feet above working level shall be provided with chain 
operators.  All valves shall have a minimum design pressure rating of 150 psi and capable of a 
test pressure of 300 psi.  For service applications with pressures in excess of 150 psi, valves 
shall have a minimum pressure rating in excess of the service application working pressure.

C. Cast iron parts of valves shall meet the requirements of ASTM A 126. Flanged ends shall be flat-
faced and have bolt circle and bolt patterns conforming to ANSI/ASME B16.1, Class 125, unless 
otherwise specified hereinafter.

D. All castings shall be clean and sound, without defects of any kind and no plugging, welding or 
repairing of defects will be permitted. All bolt heads and nuts shall be hexagonal conforming to 
ANSI B18.2.  Gaskets shall be full face and made of natural or synthetic elastomers in 
conformance with ANSI B16.21 suitable for the service characteristics, especially chemical 
compatibility, and temperature.  Nonferrous alloys of various types shall be used for parts of 
valves as specified.  Where no definite specification is given, the material shall be the recognized 
acceptable standard for that particular application.

E. All buried valves shall be provided with cast-iron valve boxes unless otherwise indicated.  The 
boxes shall be asphalt varnished, or enameled cast iron, adjustable to grade, and installed 
perpendicularly, centered around, and covering the upper portions of the valve or valve operator, 
or the pipe.  The top of each valve box shall be placed flush with finish grade unless otherwise 
indicated on the Drawings.  Valve boxes shall be as specified elsewhere in this section.

F. All buried valves and other valves located below the concrete operating deck or level, specified or 
noted to be key operated, shall have an operator to finish grade or deck level, a 2-inch square 
AWWA operating nut, and cover or box and cover, as may be required.

G. Protective Coating: Except where otherwise specified, ferrous surface except stainless steel in 
the interior passages of all valves 4-inch and larger, as well as the exterior surfaces of all 
submerged valves, shall receive a fusion-bonded epoxy coating in accordance with AWWA C550.  
Flange faces of valves shall not be epoxy coated.  The Contractor, through the valve 
manufacturer, shall certify in writing that such coating has been applied and tested in the 
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manufacturing plant prior to shipment, in accordance with these Specifications.
H. Valve Operators: Where shown, certain valves shall be furnished with operators, provided by the 

valve or gate manufacturer. All operators of a given type shall be furnished by the same 
manufacturer.  All valve operators, regardless of type, shall be installed, adjusted, and tested by 
the valve manufacturer at the manufacturing plant.

I. All operators, unless otherwise specified, shall turn counterclockwise to open.  Operators shall 
have the open direction clearly and permanently marked.  All valve operators, manual, motor and 
pneumatic, shall be provided with the valve by the valve manufacturer.  The Contractor, through 
the valve manufacturer, shall be solely responsible for the selection of the proper operator to 
meet the operating conditions specified herein.  Field calibration and testing of the operators and 
valves to ensure a proper installation and an operating system shall be the responsibility of the 
Contractor.

J. Unless otherwise specified, all manual operators shall have levers or handwheels.  Where buried, 
the valves shall have extensions with square nuts or floor stands.  Tee wrenches for buried 
valves and hydrants shall be provided at a rate of one (1) per five (5) valves/hydrants.  Valves 
mounted higher than 7'6" above floor or operating level shall have chain operators.  Unless 
otherwise shown or specified, valves of sizes 4-inch and larger shall have gear-assisted 
operators.

K. Operation of valves shall be designed so that the effort required to operate the handwheel, lever 
or chain shall not exceed 40 pounds applied at the extremity of the wheel or lever.  The 
handwheels on valves 14 inches and smaller shall not be less than 8 inches in diameter, and on 
valves larger than 14 inches, the handwheel shall not be less than 12 inches in diameter.

L. Chainwheel operator shall be fabricated of malleable iron and pocketed type chainwheels with 
chain guards and guides. Chainwheel operators shall be marked with an arrow and the word 
“open” indicating direction to open. The operators shall have galvanized smooth welded link type 
chain. Chain that is crimped or has links with exposed ends shall not be acceptable.

M. Floor Stands:     Floor stands shall be cast iron, non-rising stem type with lockable hand wheel 
operator, valve position indicator and steel extension stem. Hand wheel shall be lockable in the 
full closed position. The floor stand shall be furnished with an armored padlock and six keys. Lock 
shall be as manufactured by Master, Schlage or equal. Floor stand shall be standard pattern type 
as manufactured by Clow Corporation, or equal.

N. Valve Labeling: A label shall be provided on all shut-off valves.  The label shall be of 1/16-inch 
plastic or stainless steel, minimum 2 inches by 4 inches in size, and shall be permanently 
attached to the valve or on the wall adjacent to the valve or as indicated by the Engineer.

O. Position Indicators: All shut-off valves, 6-inch and larger, shall have operators with position 
indicators.  Where buried, these valves shall be provided with valve boxes and covers containing 
position indicators, and valve extensions, as required.  The valve indicator shall be hermetically 
sealed for installation inside a cast iron valve box and shall show valve disc position, direction of 
rotation and number of turns from fully opened to full closed. Position indicator, complete, shall be 
Diviner Ground Level Position Indicator as manufactured by Henry Pratt Company, GPI-S Series 
as manufactured by DynaTorque, Inc, or Valve Position Indicator as manufactured by Trumbull 
Industries, Inc.

P. Extension Stems: Extension stems and stem guides shall be furnished and installed where 
specified, indicated on the drawings, or otherwise required for proper valve operation. Extension 
stems shall be of solid steel and shall be not smaller in diameter than the stem of the valve 
actuator shaft.  Extension stems shall be connected to the valve actuator by means of a Lovejoy 
"Type D" single universal joint with grease-filled protective rubber boot and S.S. fasteners.  All 
stem connections shall be pinned.

Q. At least two stem guides shall be furnished with each valve requiring stem guides.  Stem guides 
shall be of cast iron construction, bronze bushed and adjustable in two directions.  Stem guide 
spacing shall not exceed 100 times the stem diameter or 10 feet, whichever is smaller.  The top 
stem guide shall be designed to carry the weight of the extension stem.  The extension stem shall 
have a collar; the collar shall be pinned to the stem and shall bear against the stem thrust guide.

R. Extension stems shall be provided for all buried valves when the valve actuator is greater than 4 
feet below finished grade and/or as required for position indicators.  Each extension stem for a 
buried valve shall extend to within 6 inches of the ground surface, shall be provided with spacers 
which will center the stem in the valve box, and shall be equipped with a wrench nut.
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2.2 DELAPLAIN DISPOSAL VALVE SCHEDULE

VALVE SCHEDULE

Valve 
Number Valve Type Size (in) Location Operator JOINT TYPE

BFV-231 304SS 
Butterfly, 

Wafer

3” BLWR 231 LO WAFER

BFV-232 304SS 
Butterfly, 

Wafer

3” BLWR 232 LO WAFER

CV-233 PVC Ball 
Check

3” BLWR 231 NA NPT

CV-234 PVC Ball 
Check

3” BLWR 232 NA NPT

PRV-235 * 3” BLWR 231 * *

PRV-236 * 3” BLWR 232 * *

BLV-431 304SS Ball, 
Full Port

1 ¼” Air Header to Contact 
Tank

LO NPT

BLV-432 304SS Ball, 
Full Port

1 ¼” Air Header to Contact 
Tank

LO NPT

BLV-433 304SS Ball, 
Full Port

1 ¼” Air Header to Contact 
Tank

LO NPT

BLV-434 304SS Ball, 
Full Port

1 ¼” Air Header to Contact 
Tank

LO NPT

CV-411 PVC Ball 
Check

6” Filter Feed Valve Vault NA NPT

CV-412 PVC Ball 
Check

6” Filter Feed Valve Vault NA NPT

PV-413 DI Metal 
Plug

6” Filter Feed Valve Vault Vlv. Box, Ext 
Stem

MJ

PV-414 DI Metal 
Plug

6” Filter Feed Valve Vault Vlv. Box, Ext 
Stem

MJ

BFV-514 304SS 
Butterfly, 

Wafer

8” PVC Influent to Disk 
Filter

LO WAFER

BFV-515 304SS 
Butterfly, 

Wafer

8” PVC Filter By-Pass LO WAFER

BFV-513 304SS 
Butterfly, 

8” PVC Disk Filter Effluent LO WAFER
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VALVE SCHEDULE

Wafer

CV-512 PVC Ball 
Check

2” Sump Pump NA NPT

BFV-511 304SS 
Butterfly, 

Wafer

2” Sump Pump LO WAFER

BFV-237 304SS 
Butterfly, 

Wafer

3” IFAS Cages LO WAFER

BFV-238 304SS 
Butterfly, 

Wafer

3” IFAS Cages LO WAFER

BFV-239 304SS 
Butterfly, 

Wafer

3” IFAS Cages LO WAFER

BPV-711 * * Alum Feed * *

*TO BE SUPPLIED BY MANUFACTIOR*

2.3 VALVE BOXES
A. Each valve buried to a depth of 4 feet or less shall be provided with a slide type valve box.  Valve 

boxes shall be cast iron, extension sleeve type, suitable for the depth of cover required by the 
drawings.  Not more than one extension will be allowed with each slide type valve box.  Valve 
boxes shall be not less than 5 inches in inside diameter, shall have a minimum thickness at any 
point of 3/16 inch, and shall be provided with suitable cast iron bases and covers.

B. Each valve buried to a depth greater than 4 feet shall be provided with a valve box consisting of a 
cast iron cover and a 6-inch cast iron pipe section.  The cover shall be a Clay & Bailey "No. 2193" 
or Tyler "Series 6890-A".  The pipe shaft shall be sized to extend from the valve to 5 inches inside 
the valve box cover.  Covers shall have cast thereon designation of the service for which the 
valve is used.

C. All parts of valve boxes, bases, and covers shall be shop coated by dipping in asphalt varnish.
D. Top sections and covers for valve boxes which are to be provided with position indicators shall be 

designed for proper installation of the position indicator and accessories.
E. Valves and valve boxes shall be set plumb.  Each valve box shall be placed directly over the 

valve it serves, with the top of the box brought flush with the finished grade.  After being placed in 
proper position, earth shall be filled in around each valve box and thoroughly tamped on each 
side of the box.

F. The covers shall be marked “WATER”, "SEWER", “GAS”, depending on service.

PART 3 EXECUTION

3.1 VALVE INSTALLATION
A. General:  All valves, operating units, stem extensions, valve boxes, and accessories shall be 

installed in accordance with the manufacturer's written instructions and as shown and specified.  
All gates shall be adequately braced to prevent warpage and bending under the intended use.  
Valves shall be firmly supported to avoid undue stresses on the pipe.
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B. Access:  All valves shall be installed to provide easy access for operation, removal, and 
maintenance and to avoid conflicts between valve operators and structural members or handrails.

C. Valve Accessories:  Where combinations of valves, sensors, switches, and controls are specified, 
it shall be the responsibility of the Contractor to properly assemble and install these various items 
so that all systems are compatible and operating properly.  The relationship between interrelated 
items shall be clearly noted on shop drawing submittals.

END OF SECTION
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SECTION 400526

IFAS CAGES

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and technical specification sections, apply to this section.

1.2 SUMMARY

A. The contractor shall furnish all labor and tools, to perform all work and services necessary 
for the installation of Owner Furnished Integrated Fixed Film Activated Sludge (IFAS) 
Equipment, complete and ready for operation in accordance with the provisions of the 
contract documents.  

B. The owner shall furnish all materials necessary for the installation, including the cages, 
diffusers (from top of drop pipe down), blowers and blower controls, and media. 

C.  Related Sections include the following:
a. Blowers and Blower Controls – 460529
b. Air Diffusers – 465103

PART 2 PRODUCTS

2.1 SCOPE OF SUPPLY

A. The Owner shall supply all process equipment and design necessary to achieve the 
performance standards including:

i. Air supply blowers 
ii. High surface area media
iii. Coarse bubble aeration grid
iv. IFAS media retaining cages
v. Blower control panel 
vi. Shop drawings and process engineering design

B. Other non-process related equipment will NOT be provided by the Owner, items include 
but are not limited to:

i. Electrical infrastructure and equipment wiring
ii. Piping, valves, pipe supports, piping appurtenances

2.2 AERATION GRID 

A. Included in the scope of supply for the aeration grid are the following: Midwest Water 
Operations will fabricate and supply the aeration grid which includes all submerged 
diffuser piping, diffusers, and drop pipes.  Contractor shall be responsible for 
providing the pipe supports to allow the top of the diffuser to be set at no more 
than 9-inches from the floor elevation.

B. Midwest Water Operations shall provide the services of a field representative to advise on 
field installation. The services of the field representative shall include at least one (1) day, 
exclusive of travel time, and one (1) travel trip during the time that the equipment is being 
installed. The Contractor shall notify the Midwest Water Operations a minimum of ten (10) 
working days prior to the time that the field services are desired.
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2.3 HIGH SURFACE AREA MEDIA

A. High surface area media shall be manufactured by Raschig or equal and furnished by the 
Owner for installation by Contractor.

2.4 CAGES 

A. The cages shall be furnished by Owner furnished for installation by Contractor and supplied 
through Midwest Water Operations.

2.5 AIR SUPPLY BLOWERS 

A. The air supply blowers and blower control panels shall be manufactured by HAC Group, 
furnished by the Owner, and installed by Contractor.

B. The control panel will be mounted outside, and it shall be enclosed in an outdoor rated 
NEMA weatherproof enclosure.

C. The panel shall be delivered completely assembled, pre-wired, tested, and ready for 
installation. 

D. The control panel shall have sufficiently sized variable frequency drives for the blowers 
along with starters for the blower enclosure fans. The enclosure fans shall have a 15 min 
off delay after the blower is switched off to allow for enclosure cooling.

E. The control panel shall include a 7-day timer switch that will automatically switch the duty 
and standby blowers.

F. The integrated temperature controllers shall be able to accept a type-K thermocouple input 
and have a digital readout with buttons necessary to adjust the minimum temperature 
setting.

PART 3 EXECUTION

3.1 INSTALLATION

A. The IFAS system shall be constructed to the lines and grades as shown on the Drawings.

B. Installation of the IFAS reactor components shall be in accordance with the Engineer’s 
specifications. 

C. Connect all electrical components in accordance with the requirements provided by 
manufacturer in submittals. 

D. Owner shall provide the services of a field representative to advise on field installation. The 
services of the field representative shall include at least one (1) day, exclusive of travel 
time, and one (1) travel trip during the time that the equipment is being installed.  The 
Contractor shall notify the manufacturer a minimum of ten (10) working days prior to the 
time that the field services are desired.   

3.2 CONTRACTOR RESPONSIBILITIES

A. The contractor shall furnish all labor and tools, to perform all work and services 
necessary for and incidental to the installation of a complete system, complete and ready 
for operation in accordance with the provisions of the contract documents.
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B. Products relevant to this section will be Owner furnished for installation by Contractor 
unless otherwise stated previously.

C. The contractor is responsible for the rehabilitation of the existing tanks or other related 
work if shown on the drawings.

D. Contractor is responsible for any hardware that is not explicitly stated as provided in this 
spec, including but not limited to bolts, gaskets, seals, anchors etc.

E. Contractor shall provide power necessary to operate the IFAS system as shown on 
Electrical Riser Diagram.

3.3 WARRANTY

A. The Contractor shall provide a one (1) year warranty to warranty the labor and installation 
of the IFAS equipment.

END OF SECTION



PLUG VALVES 400562 - 1

SECTION 400562 
PLUG VALVES

PART 1 - GENERAL
1.1 DESCRIPTION

A. This section includes materials, testing, and installation of plug valves and accessories.
1.2 RELATED WORK SPECIFIED ELSEWHERE

A. Painting and Coating: 099000. 
B. General Piping Requirements: 400500. 
C. Pressure Testing of Piping: 400515. 
D. Valves, General: 400524. 

1.3 SUBMITTALS
A. Submit shop drawings in accordance with Section 013300.
B. Submit manufacturer's catalog data and detailed construction sheets showing all valve parts. Describe 

each part by material of construction, specification (such as AISI, ASTM, SAE, or CDA), and grade or 
type. Identify each valve by tag number to which the catalog data and detail sheets pertain.

C. Show valve dimensions including laying lengths. Show port sizes. Show dimensions and orientation of 
valve actuators, as installed on the valves.

D. Show location of internal stops for gear actuators. State differential pressure and fluid velocity used to 
size actuators. For worm-gear actuators, state the radius of the gear sector in contact with the worm 
and state the handwheel diameter.

E. Show valve linings and coatings. Submit manufacturer's catalog data and descriptive literature.
F. For eccentric plug valves, show the clear diameter or size of the port. Show the actual area of the port 

as a percentage of the area as calculated for the nominal valve size.
G. Submit certification from manufacturer that valves are NSF 61 listed.
H. Provide additional O&M data per Section 017823. 

1.4 PROOF OF DESIGN TEST FOR ECCENTRIC PLUG VALVES
A. The Contractor shall require the valve manufacturer to furnish six certified copies of reports covering 

the design tests for the eccentric plug valves as described in AWWA C517 and the following. One 
prototype valve of each size and class of a manufacturer's design shall be tested for leakage at the 
specified design pressure and hydrostatically tested with twice the specified design pressure. The 
hydrostatic test shall be performed with the plug in the open position. The leakage test shall be 
performed with the plug in the closed position. The duration of each test shall be 10 minutes minimum. 
During the leakage test, there shall be no indication of leakage past the valve plug. Valves specified to 
have bi-directional seats shall be leak tight in both directions. In the case of flanged valves, the valve 
body shall be bolted to a flanged test head.

B. No part of the valve or plug shall be permanently deformed by the hydrostatic test. During the 
hydrostatic test, there shall be no leakage through the metal, the end joints, or the shaft seal.

C. It is the intent that the valve manufacturer provides evidence of the adequacy of each type offered 
to perform under design pressures within the applicable rating for a sufficient number of test cycles 
simulating a full service life. The adequacy is to be proven by tests, made on one or more valves 
selected to represent each basic type of seat design of a size within each applicable group, in a 
pressure class or classes equal to or greater than that specified. The test cycle requirements are as 
follows:
1. Size Group 3 to 20 inches: 10,000 cycles with a minimum differential pressure of 150 psig.
2. Size Group 24 to 42 inches: 5,000 cycles with a minimum differential pressure of 150 psig.
3. Every test cycle shall consist of applying the specified differential pressure to the plug in the 

closed position, then opening the plug (which will relieve the pressure) to the wide-open position 
and then closing the plug.
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4. The valve shall be leak tight under the specified pressure differential upon completion of the cycle 
test without having to stop during the test to repair the valve, modify or reinforce the seat, or 
install shims or wedges around the seat.

5. The plug shall not be rotated past the center position to jam the plug onto the seat during the 
hydrostatic test, the leakage test, or the cycle test.

1.5 WARRANTY
A. Full warranty against defects in materials and workmanship for one year after FINAL ACCEPTANCE,

including all parts, labor, and expenses.
PART 2 - PRODUCTS
2.1 GENERAL

A. Valves and the required actuators are identified by tag numbers and in the Valve Schedule. See 
the Valve Schedule Section 400521.

B. Valves shall be installed complete with flange gaskets, nuts and bolts, operating handwheels or levers, 
chainwheels, extension stems, floor stands, gear actuators, operating nuts, chains, and wrenches 
required for operation.

C. Valves shall have the name of the manufacturer and the size of the valve cast or molded onto the 
valve body or bonnet or shown on a permanently attached plate.

D. Bronze or brass material requirements:
E. Any bronze or brass components in contact with water throughout the treatment process shall be 

made “Lead-Free” as defined in the “Reduction of Lead in Drinking Water Act.” Lead-Free shall 
contain no more than twenty-five hundredth of one percent (0.25 percent or less) total lead contained 
by weight. The manufacturer shall certify that the bronze meets the “Lead-Free” requirements.

F. For buried locations, valves with mechanical joint ends may be substituted for the flanged ends 
specified provided the mechanical joint ends are compatible with the pipe ends.

2.2 VALVE ACTUATORS/OPERATORS
A. Provide operator types in accordance with the Valve Schedule.
B. Valves shall open by turning counterclockwise.
C. Valve Boxes: Furnish valve boxes for all buried valves.

2.3 BOLTS AND NUTS FOR FLANGED AND MECHANICAL JOINT VALVES
A. Bolts and nuts for flanged valves shall be as described in Section 400500.
B. Buried Service Bolts (for valve installation) shall be fluorocarbon coated cor-ten steel t-bolts and nuts 

equal to NSS cor-blue or approved equal low allow corrosion-resistant high-strength steel in 
accordance with ANSI/AWWA C111/A21.11.

2.4 GASKETS FOR FLANGES
A. Gaskets for flanged end valves shall be as described in Section 400500.

2.5 LINING AND COATING
A. Coat the exterior of metal valves located above ground or in vaults and structures the same as the 

adjacent piping. If the adjacent piping is not coated, then coat valves per Section 099000.  Apply the 
specified prime coat at the place of manufacture. Apply intermediate and finish coats at the place of 
manufacturer or in the field. Finish coat shall match the color of the adjacent piping. Coat handwheels 
the same as the valves. Do not coat bronze, brass, or stainless steel valves.

B. Coat the exterior of buried metal valves at the place of manufacture per Section 099000, System No.
10.

C. Coat the exterior of submerged metal valves, stem guides, extension stems, and bonnets at the place 
of manufacture per Section 099000, System No. 12.

D. Line the interior metal parts of metal valves 4 inches and larger, excluding seating areas and bronze 
and stainless steel pieces, per Section 099000, System No. 12. Apply lining at the place of 
manufacture.

E. Coat floor stands per Section 099000, System No. 10.
F. Measure the thickness of the valve interior linings per Section 099000. Repair areas having insufficient 
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film thickness per Section 099000.
2.6 PACKING, O-RINGS, AND GASKETS

A. Unless otherwise stated in the detailed valve specifications, packing, O-rings, and gaskets shall be 
one of the following nonasbestos materials:
1. Teflon.
2. Kevlar aramid fiber.
3. Acrylic or aramid fiber bound by nitrile. Products: Garlock "Bluegard," Klinger "Klingersil C4400," 

or equal.
4. Buna-N (nitrile).
5. EPDM

2.7 RUBBER SEATS
A. Rubber seats shall be made of a rubber compound that is resistant to free chlorine and 

monochloramine concentrations up to 10 mg/l in the fluid conveyed.
2.8 VALVE END CONNECTIONS

A. Valve end connections for exposed valves shall be flanged unless shown otherwise. The Contractor 
shall verify the compatibility of valve ends, including class and drilling of flanges with the connecting 
pipe.

B. Buried valve end connections shall be mechanical joint or a push-on unless shown otherwise in the 
Drawings or in the Valve Schedule.

2.9 VALVES
A. Plug Valves:

B. Plug and Seating Design for Eccentric Plug Valves
1. Eccentric plug valves shall comply with AWWA C517 and the following.
2. Provide a rectangular or circular plug design, with an associated rectangular or round seat. 

Provide bidirectional seating design. The valve shall seat with the rated pressure both 
upstream and downstream of the closed plug. Provide geared actuators sized for bidirectional 
operation.
a. For eccentric plug valves, the metallic portion of the plug shall be one-piece design and shall 

be without external reinforcing ribs which result in there being a space between the rib and 
the main body of the plug through which water can pass.

b. Valves shall be repackable without any disassembly of valve or actuator. The valve shall be 
capable of being repacked while under the design pressure in the open position.

c. Nowhere in the valve or actuators shall the valve shaft be exposed to iron on iron contact.
d. Sleeve bearings shall be stainless steel in valve sizes 20 inches and smaller and bronze or 

stainless steel in valve sizes 24 inches and larger.
e. Provide enclosed worm-gear actuators for valves 6 inches and larger.
f. Rubber compounds shall have less than 2 percent volume increase when tested in 

accordance with ASTM D471 after being immersed in distilled water at a temperature of
71.4 to 75.4 degrees F for 70 hours.

g. Lubricated Plug Valves:
1) Plug coating shall be Teflon or nylon, permanently bonded to the plug. Body, gland, and 

cover capscrews and bolts and nuts shall be Type 316 stainless steel or
high-strength alloy steel (ASTM A193, Grade B7). Provide operating and sealant 
extensions for buried valves.

h. Eccentric Plug Valves 3 Inches and Smaller (to be used in wastewater / sewer applications in 
lieu of cast iron unless shown or specified otherwise):
1) Eccentric plug valves, 1/2 inch through 3 inches, shall be nonlubricated type.
2) Minimum pressure rating shall be 175 psi.
3) Bodies shall be made of cast iron per ASTM A126, Class B.
4) Ends shall be threaded or flanged (ASME B16.1, Class 125).
5) Plug shall be cast iron (ASTM A126, Class B) with Buna-N or neoprene facing.
6) Design plugs to seat over a pressure range of 25 psi to the valve design pressure 

rating.
7) Body capscrews and bolts and nuts shall be Type 316 stainless steel.
8) Packing shall be nitrile butadiene-filled Teflon. Provide 100 percent port area.
9) Valves shall be DeZurik PEF, Val-Matic “Cam-Centric,” or equal.
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i. Eccentric Plug Valves 4 Inches Through 12 Inches (to be used in 
wastewater / sewer applications in lieu of cast iron unless shown or 
specified otherwise):
1) Eccentric plug valves, 4 inches through 12 inches, shall be non-lubricated type.
2) Minimum pressure rating shall be 175 psi.
3) Bodies shall be cast iron per ASTM A126, Class B.
4) Ends shall be flanged, Class 125 per ASME B16.1 for exposed valves.
5) Ends shall be mechanical joint per ANSI A21.11 and AWWA C111 for buried valves.
6) Plugs shall be cast iron (ASTM A126, Class B), or ductile iron (ASTM A536, Grade

65-45-12) with Buna-N or neoprene facing, 70 Type A durometer hardness per ASTM 
D2240. 

7) Design plugs to seat over a pressure range of 25 psi to the valve design pressure 
rating. 

8) Valve body seats shall be Type 304 or 316 stainless steel or have a raised welded-in 
overlay at least 1/8-inch thick of not less than 90 percent nickel, minimum Brinell 
hardness of 200.

9) Body capscrews and bolts and nuts shall be Type 316 stainless steel.
10) Shaft bearing bushings shall be permanently lubricated TFE or Delrin sleeve type 

stainless steel or bronze. Top and bottom thrust bearing shall be provided.
11) The shaft seal shall be per AWWA specification C504-80, Section 3.7 and be of either 

bronze cartridge type double O-rings with lower grit seal O-ring, V-type packing, or pull 
down packing. 

12) Provide 100 percent port area.
13) Valves shall be DeZurik PEF, Val-Matic Series 5800 or equal.

j. Cast-Iron Lubricated Plug Valves 2-Inch Through 6 Inches, Class 125:
1) Lubricated plug valves of sizes 2-inch through 6 inches shall have cast iron (ASTM 

A126, Class B) bodies and plugs.
2) Valves shall be of the short pattern with bolted cover (two-bolt type) and resilient 

packing. Plugs shall be of the tapered design.
3) Valve ends shall be flanged, Class 125, ASME B16.1. Face-to-face dimensions shall 

conform to ASME B16.10, Class 125, gate valves.
4) Valve shall have a minimum pressure rating of 175-psi CWP.
5) Valves shall be lubricated with the manufacturer's recommended lubricant for

the service.
6) Valve shall be Nordstrom Figure 143, Christensens 9AS40114, Kerotest Figure 

2201 or P33 or equal.
PART 3 - EXECUTION
3.1 JOINTS

A. Bolt holes of flanged valves shall straddle the horizontal and vertical centerlines of the pipe run to 
which the valves are attached. Clean flanges by wire brushing before installing flanged valves. Clean 
flange bolts and nuts by wire brushing, lubricate threads with oil and graphite, and tighten nuts 
uniformly and progressively. If flanges leak under pressure testing, loosen or remove the nuts and 
bolts, reseat or replace the gasket, reinstall or retighten the bolts and nuts, and retest the joints. Joints 
shall be watertight.

B. Clean threaded joints by wire brushing or swabbing. Apply Teflon joint compound or Teflon tape to 
pipe threads before installing threaded valves. Joints shall be watertight.

C. Install lug-type valves with separate hex head machine bolts at each bolt hole and each flange (two 
bolts per valve bolt hole).

D. Install grooved-end couplings for valves in accordance with Section 400500.
3.2 INSTALLING EXPOSED VALVES

A. Unless otherwise indicated in the drawings, install valves in horizontal runs of pipe having centerline 
elevations 4 feet 6 inches or less above the floor with their operating stems vertical. Install valves in 
horizontal runs of pipe having centerline elevations between 4 feet 6 inches and 6 feet 9 inches above 
the floor with their operating stems horizontal.

B. Install valves on vertical runs of pipe that are next to walls with their stems horizontal, away from the 
wall. Valves on vertical runs of pipe that are not located next to walls shall be installed with their stems 
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horizontal, oriented to facilitate valve operation.
3.3 INSTALLING BURIED VALVES

A. Connect the valve, coat the flanges, or apply tape wrapping or polyethylene encasement, and 
place and compact the backfill to the height of the valve stem.

B. Place block pads under the extension pipe to maintain the valve box vertical during backfilling and 
repaving and to prevent the extension pipe from contacting the valve bonnet.

C. Mount the upper slip pipe of the extension in midposition and secure with backfill around the extension 
pipe. Pour the concrete ring allowing a depression so the valve box cap will be flush with the pavement 
surface.

3.4 FIELD COATING BURIED VALVES
A. Coat flanges of buried valves and the flanges of the adjacent piping, and the bolts and nuts of flanges 

and mechanical joints, per Section 099000, System No. 10.
B. Wrap buried metal valves 6 inches and larger with polyethylene sheet per Section 400713.
C. Wrap buried metal valves 6 inches and larger in two layers of polyethylene conforming to AWWA 

C105, 8 mils in thickness each. Pass the two sheets of polyethylene under the valve and the coated 
flanges or joints with the connecting pipe and draw the sheets around the valve body, the valve 
bonnet, and the connecting pipe. Secure the sheets with plastic adhesive tape about the valve stem 
below the operating nut and about the barrel of the connecting pipe to prevent the entrance of soil. 
Fold overlaps twice and tape. Backfill the valve with care to avoid damaging the polyethylene.

3.5 INSTALLING ECCENTRIC PLUG VALVES
A. Install such that the rotation of the plug is about a horizontal axis.
B. Install such that the plug stores in the top when the valve is open.
C. Orient the valve such that the seat is opposite the high-pressure side.

3.6 MOUNTING GEAR ACTUATORS
A. The valve manufacturer shall select and mount the gear actuator and accessories on each valve and 

stroke the valve from fully open to fully closed prior to shipment.
3.7 VALVE LEAKAGE TESTING

A. Test valves for leakage at the same time that the connecting pipelines are tested. See Section 400515 
for pressure testing requirements. Protect or isolate any parts of valves, actuators, or control and 
instrumentation systems whose pressure rating is less than the pressure test. Valves shall show zero 
leakage. Repair or replace any leaking valves and retest.

3.8 VALVE FIELD TESTING
A. Operate manual valves through three full cycles of opening and closing. Valves shall operate from full 

open to full close without sticking or binding. Do not backfill buried valves until after verifying that 
valves operate from full open to full closed. If valves stick or bind, or do not operate from full open to 
full closed, repair or replace the valve and repeat the tests.

B. Gear actuators shall operate valves from full open to full close through three cycles without binding or 
sticking. The pull required to operate handwheel- or chainwheel-operated valves shall not exceed 80 
pounds. The torque required to operate valves having 2-inch AWWA nuts shall not exceed 150 ft-lbs. 
If actuators stick or bind or if pulling forces and torques exceed the values stated previously, repair or 
replace the actuators and repeat the tests. Operators shall be fully lubricated in accordance with the 
manufacturer's recommendations prior to operating.

END OF SECTION
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SECTION 400563 
BALL VALVES

PART 1   - GENERAL
1.1 DESCRIPTION

A. This section includes:
1. Materials, testing, and installation of general ball valves and accessories.
2. Materials, testing, and installation of AWWA C507 rubber-seated and metal-seated ball valves 

size range 6 through 48 inches.
1.2 RELATED WORK SPECIFIED ELSEWHERE

A. Painting and Coating: 099000.

B. General Piping Requirements: 400500.

C. Pressure Testing of Piping: 400515.

D. Valves, General: 400524.

1.3 SUBMITTALS
A. Submit shop drawings in accordance with Section 013300.
B. Submit manufacturer's catalog data and detailed construction sheets showing all valve parts. Describe 

each part by material of construction, specification (such as AISI, ASTM, SAE, or CDA), and grade or 
type. Identify each valve by tag number to which the catalog data and detail sheets pertain.

C. Show valve dimensions including laying lengths. Show port sizes. Show dimensions and orientation of 
valve actuators, as installed on the valves.

D. Show location of internal stops for gear actuators. State differential pressure and fluid velocity used to 
size actuators. For worm-gear actuators, state the radius of the gear sector in contact with the worm 
and state the handwheel diameter.

E. Show valve linings and coatings. Submit manufacturer's catalog data and descriptive literature.
F. Submit certification from manufacturer that valves are NSF 61 listed.

1.4 MANUFACTURER’S SERVICES
A. Provide equipment manufacturer’s services at the job site for the minimum man-days listed below, 

travel time excluded.
1. Two eight hour days to check the installation, supervise startup, supervise testing and 

adjustments of air operated valves, and instruct the Owner’s personnel in the operation and 
maintenance of the equipment.

2. Any additional trips required by the Contractor before or after final startup and training shall not 
be charged to the Owner.

1.5 WARRANTY
A. Full warranty against defects in materials and workmanship for one year after FINAL ACCEPTANCE, 

including all parts, labor, and expenses.
PART 2   - PRODUCTS
2.1 GENERAL

A. Valves and the required actuators are identified by tag numbers on the drawings and in the Valve 
Schedule. See the Valve Schedule Section 400521.

B. Valves shall be installed complete with flange gaskets, nuts and bolts, operating handwheels or levers, 
chainwheels, extension stems, floor stands, gear actuators, operating nuts, chains, and wrenches 
required for operation.

C. Valves shall have the name of the manufacturer and the size of the valve cast or molded onto the 
valve body or bonnet or shown on a permanently attached plate.

D. Bronze or brass material requirements:
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1. Any bronze or brass components in contact with potable water shall be made “Lead-Free” as 
defined in the “Reduction of Lead in Drinking Water Act.” Lead-Free shall contain no more than 
twenty-five hundredth of one percent (0.25 percent or less) total lead contained by weight.  The 
manufacturer shall certify that the bronze meets the “Lead-Free” requirements.

2. For buried locations, valves with mechanical joint ends may be substituted for the flanged ends 
specified provided the mechanical joint ends are compatible with the pipe ends.

2.2 VALVE ACTUATORS/OPERATORS
A. Provide operator types in accordance with the Valve Schedule.
B. Provide a ball shaft support bearing on the cover for AWWA C507 ball valves.
C. For AWWA C507 ball valves, design the link and lever torque unit such that during the first 50 percent 

of the closing stroke, the flow area is reduced by approximately 80 percent to 93 percent. The 
remaining flow area shall be gradually reduced to a complete shutoff throughout the last 50 percent of 
the closing stroke.

D. Materials of the valve actuating mechanism subject to rubbing shall be of different hardness. The valve 
actuating mechanism shall be capable of being inspected, lubricated, removed, and repaired without 
removing the valve from the connecting piping.

E. Valves shall open by turning counterclockwise.
F. Valve Boxes: Furnish valve boxes for all buried valves.

2.3 BOLTS AND NUTS FOR FLANGED AND MECHANICAL JOINT VALVES
A. Bolts and nuts for flanged valves shall be as described in the detailed piping specifications.in Section 

400500.
B. Buried Service Bolts (for valve installation) shall be fluorocarbon coated cor-ten steel t-bolts and nuts 

equal to NSS cor-blue or approved equal low allow corrosion-resistant high-strength steel in 
accordance with ANSI/AWWA C111/A21.11.

2.4 GASKETS FOR FLANGES
A. Gaskets for flanged end valves shall be as described in the detailed piping specifications in Section 

400500.
2.5 LINING AND COATING

A. Coat the exterior of metal valves located above ground or in vaults and structures the same as the 
adjacent piping. If the adjacent piping is not coated, then coat valves per Section 099000, System No.
10. Apply the specified prime, intermediate, and finish coat at the place of manufacture. Apply 
intermediate and finish coats at the place of manufacturer or in the field. Finish coat shall match the 
color of the adjacent piping. Coat handwheels the same as the valves. Do not coat bronze, brass, 
or stainless steel valves.

B. Coat the exterior of buried metal valves at the place of manufacture per Section 099000, System No.
10.

C. Coat the exterior of submerged metal valves, stem guides, extension stems, and bonnets at the place 
of manufacture per Section 099000, System No. 12.

D. Line the interior metal parts of metal valves 4 inches and larger, excluding seating areas and bronze 
and stainless steel pieces, per Section 099000, System No. 12. Apply lining at the place of 
manufacture.  Interior lining shall meet the requirements of NSF 61.

E. Coat floor stands per Section 099000, System No. 10.
F. Measure the thickness of the valve interior linings per Section 099000. Repair areas having insufficient 

film thickness per Section 099000.
2.6 PACKING, O-RINGS, AND GASKETS

A. Unless otherwise stated in the detailed valve specifications, packing, O-rings, and gaskets shall be 
one of the following nonasbestos materials:
1. Teflon.
2. Kevlar aramid fiber.
3. Acrylic or aramid fiber bound by nitrile. Products: Garlock "Bluegard," Klinger "Klingersil C4400," 

or equal.
4. Buna-N (nitrile).
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5. EPDM.
2.7 RUBBER SEATS

A. Rubber seats shall be made of a rubber compound that is resistant to free chlorine and 
monochloramine concentrations up to 10 mg/l in the fluid conveyed.

2.8 VALVE END CONNECTIONS
A. Valve end connections for exposed valves shall be flanged unless shown otherwise or noted 

otherwise. The Contractor shall verify the compatibility of valve ends, including class and drilling of 
flanges with the connecting pipe.

B. Buried valve end connections shall be mechanical joint or a push-on unless shown otherwise in the 
Drawings or in the Valve Schedule.

2.9 VALVES
A. Ball Valves (Air and Water Service):

1. Full Port Threaded Bronze Ball Valves 2 Inches and Smaller for Water, etc. Service:
a. Ball valves, 2 inches and smaller, for air or water service shall have a pressure rating of at 

least 600 psi WOG at a temperature of 100 degrees F.
b. Provide full port ball and body design.
c. Valves shall comply with MSS SP-110.
d. Provide bronze (ASTM B62 or ASTM B584, Alloy C83600 or C84400) body and plug ball 

retainer. Ball and stem shall be Type 316 stainless steel.
e. Valves shall have threaded ends (ASME B1.20.1), nonblowout stems, reinforced Teflon 

seats, and have plastic-coated lever actuators.
f. Provide locking lever handle.
g. Provide stem extensions when valves are installed in insulated piping. Stem extensions shall 

be of a length sufficient to bring the bottom of the operating handle above the outside of the 
insulation.

h. Valves shall be Stockham T-285 Series, Apollo 77C-140 Series, or equal.
2. Flanged Bronze Ball Valves, Class 150, 4 Inches and Smaller for Water, etc. service:

a. Ball valves 4 inches and smaller shall have a minimum pressure rating of 200 psi at a 
temperature of 150 degrees F.

b. Valve body shall be aluminum bronze (ASTM B148, Alloy C95400) or bronze (ASTM B62 
or ASTM B584, Alloy C83600).

c. Ball and stem shall be Type 316 stainless steel or bronze (ASTM B21, Alloy C48500).
d. Seat and seals shall be Teflon.
e. Ends shall be flanged, flat faced ASME B16.5, Class 150.
f. Valves shall be Neles-Jamesbury Style 5150, McCanna Series S151-BR, or equal.

3. Bronze Ball Valve Curb Stops, 2 Inches and Smaller, for Water, etc. Service:
a. Ball valve curb stops shall be bronze (ASTM B62 or ASTM B584, Alloy C83600) with male 

inlet iron pipe threads and female outlet iron pipe threads and shall conform to AWWA 
C800.

b. Minimum pressure rating shall be 300 psi.
c. Stops shall be Ford Ball Valve Curb Stop B81-777 with straight lever handle or equal.

4. Bronze Ball/Corporation Stops, 2 Inches and Smaller, for Water, etc. Service:
a. Corporation stops shall be bronze (ASTM B62 or ASTM B584, Alloy C83600) with male inlet 

iron pipe threads and female outlet iron pipe threads and shall conform to AWWA C800.
b. Minimum pressure rating shall be 300 psi.
c. Stops shall be Ford Ballcorp Type FB 1700, James Jones J-1931, or equal. Stops shall 

have an outlet fitting to adapt from iron pipe thread to copper tubing.
5. True Union PVC Ball Valves 4 Inches and Smaller for Wastewater, etc. Service:

a. Thermoplastic ball valves, 4 inches and smaller, for wastewater, water and chemical 
service shall be rated at a pressure of 150 psi at a temperature of 105 degrees F.

b. Body, ball, and stem shall be PVC conforming to ASTM D1784, Type 1, Grade 1.
Seats shall be Teflon.

c. O-ring seals shall be Viton. O-rings used in chemical service shall be verified for chemical 
compatibility by manufacturer.

d. Valve ends shall be of the true union design. Ends shall be socket welded except 
where threaded or flanged-end valves are specifically shown in the drawings.
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e. Valves shall have handle for manual operation unless otherwise shown.
f. Provide stem extensions when valves are installed in insulated piping. Stem extensions 

shall be of a length sufficient to bring the bottom of the operating handle above the 
outside of the insulation.

g. Valves shall be as manufactured by Spears Manufacturing 2000 Series, Plast-O-Matic, 
Hayward or equal.

6. True Union CPVC Ball Valves 4 Inches and Smaller for Wastewater, etc. Service:
a. CPVC ball valves, 4 inches and smaller, for wastewater, water and chemical service shall 

be rated at a pressure of 150 psi at a temperature of 105 degrees F and rated at a pressure 
of 100 psi at a temperature of 150 degrees F.

b. Body, ball, and stem shall be CPVC conforming to ASTM D1784, Type 4, Grade 1.  Seats 
shall be Teflon.

c. O-ring seals shall be Viton.
d. Valve ends shall be of the true-union design. Ends shall be socket welded except 

where threaded or flanged-end valves are specifically shown in the drawings.
e. Valves shall have handle for manual operation unless otherwise shown.
f. Provide stem extensions when valves are installed in insulated piping. Stem extensions 

shall be of a length sufficient to bring the bottom of the operating handle above the 
outside of the insulation.

g. Valves shall be as manufactured by Spears Manufacturing 2000 Series, Plast-O-Matic, 
Hayward, or equal.

7. True Union CPVC Ball Valves 4 Inches and Smaller with Vented Ball for Sodium Hypochlorite, etc. 
Service:
a. Vented CPVC ball valves, 4 inches and smaller, for chemical service shall be rated at a 

pressure of 150 psi at a temperature of 105 degrees F and rated at a pressure of 85 psi at a 
temperature of 140 degrees F.

b. Provide machined vent hole, deburred, in the ball to allow gases to vent.
c. Body, ball, and stem shall be CPVC conforming to ASTM 

D1784, Type 4, Grade 1.  Seats shall be Teflon.
d. O-ring seals shall be Viton.
e. Valve ends shall be of the true-union design. Ends shall be socket welded except 

where threaded or flanged-end valves are specifically shown in the drawings.
f. Valves shall have handle for manual operation.
g. Provide stem extensions when valves are installed in insulated piping. Stem extensions 

shall be of a length sufficient to bring the bottom of the operating handle above the 
outside of the insulation.

h. Valves shall be by Spears Manufacturing, Plast-O-Matic, Hayward or Equal.
8. Full Port Threaded Stainless Steel Ball Valves 3 Inches and Smaller for Process Air Service

a. Stainless steel ball valves, 3 inches and smaller, for air and water service shall be rated at a 
minimum pressure of 1,000 psi WOG at a temperature of 100 degrees F.

b. Valve body, ball, and stem shall be Type 304 stainless steel, ASTM A276 or A351. Seat and 
seals shall be reinforced RPTFE.

c. Valves shall have lever actuators, plastic coated. Provide locking lever handle.
d. Provide stem extensions when valves are installed in insulated piping. Stem extensions 

shall be of a length sufficient to bring the bottom of the operating handle above the 
outside of the insulation.

e. Valves shall have threaded ends (ASME B1.20.1) and nonblowout stems.
f. Valves shall be Apollo 76F-100-A Series, or equal.

9. Full Port Flanged Stainless Steel Ball Valves ½ inch to 12 inches, Class 150 for Process Air 
Service:
a. Stainless steel ball valves 1/2 inch through 12 inches shall have flanged ends, ASME 

B16.5, Class 150.
b. Pressure rating shall be at least 250 psi at a temperature of 100 degrees F.
c. Bodies shall be Type 304 stainless steel (ASTM A351, Type CF8M). Ball, stem, and 

compression ring shall be Type 304 or 316 stainless steel. Bonnet bolting shall be ASTM 
A193, Grade B8M.

d. Seats and seals shall be RPTFE.
e. Valves shall be Apollo Series 87A-200-Series, or equal.

10. Regular or Full Port, Threaded End, Carbon Steel Ball Valves 2 Inches and Smaller for LPG, 
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Natural Gas, and Fuel Oil Service (UL Listed):
a. Carbon steel ball valves 2 inches and smaller shall be rated at a minimum pressure of 

2,000-psi WOG for sizes 1 inch and smaller; 1,500-psi WOG for sizes 1-1/4 inches through 
2 inches; 1,000-psi WOG for sizes 2-1/2 inches through 3 inches; and 250 psi UL listed for 
LPG, natural gas, and fuel oil service in all sizes.

b. Provide regular or full port design.
c. Valve body and retainer shall be carbon steel, ASTM A216, Grade WCB; ASTM A105; or 

ASTM A108. Ball, gland nut, and stem shall be carbon steel (ASTM A108) or stainless steel 
(ASTM A479), with chrome-plated ball. Seat, packing, and seals shall be PTFE or reinforced 
PTFE.

d. Valves shall have lever handle, plastic coated.
e. Valve shall have threaded ends (ASME B1.20.1). Provide nonblowout stems.
f. Provide adjustable packing gland. Provide double union end connections.
g. Products: Apollo 489-100 Series, or equal.

11. Forged, Flanged, Carbon Steel Ball Valves 2 Inches Through 24 Inches, Class 150, for High 
Temperature Hot Water Service:
a. Valves shall be of the trunnion-mounted ball design, with three-piece body, full bore, 

double block and bleed, and with anti-static device.
b. Design and construction shall comply with API-6D and NACE MR-01-75. The seal design 

shall utilize the differential between the sealing diameter of the seat insert or ball contact 
and the outer diameter of the seat. When the fluid differential pressure is insufficient to 
cause the valve to seal, seat springs shall cause it to seal.

c. Provide a secondary metal-to-metal seal after a fire. When the primary soft seals are 
destroyed by fire, the fire-safe seals shall energize the seat assembly to seal. The fire-safe 
seal design shall comply with API 607 and API 6FA.

d. Provide a stem sealant injection fitting. Provide seat sealant injection fittings on valves 6 
inches and larger.

e. Provide integral enclosed worm-gear actuator with handwheel for valves 6 inches and 
larger. Provide lever actuator for valves smaller than 6 inches.

f. Valves shall be Class 150 per ASME B16.5, with raised face flanges.
g. Design conditions shall be:

(1) Fluid: Water.
(2) Fluid Temperature Range: 60 degrees F to 400 degrees F.
(3) Pressure: 100 psi (maximum).
(4) Materials of construction shall be as follows:
(5) Body: Carbon steel; ASTM A105.
(6) Ball: Carbon steel with 0.003-inch electroless nickel plating; ASTM A105.
(7) Stem: Stainless steel; ASTM A182, Grade F316.
(8) Seats and inserts: Stainless steel plus nylon; ASTM A182, Grade F316.
(9) Seals: Viton/graphite.
(10) Body stud bolts and nuts: Alloy steel; ASTM A193, Grade B7M and A194, Grade 

2HM.
(11) Worm-gear housing:  Ductile iron; ASTM A395 or A536.
(12) Valves shall be GWC Valve International, Inc., Model FF or equal.

12. Flanged Carbon Steel Ball Valves 4 Inches and Smaller, Class 150 for Miscellaneous Applications:
a. Carbon steel ball valves 1/2 inch through 4 inches shall have flanged ends, ASME B16.5, 

Class 150.
b. Valve shall have a pressure rating of at least 285 psi at a temperature of 100 degrees 

F.
c. Bodies shall be steel, ASTM A216, Grade WCB. Ball, stem, and compression ring shall be 

Type 316 stainless steel. Body studs and nuts shall comply with ASTM A193, Grade B7, 
and ASTM A194, Grade 2H, respectively. Seat and seals shall be Teflon.

d. Valves shall be Jamesbury Type 5150, McCanna Series 51F1-CS, or equal.
13. Flanged Ductile-Iron Ball Valves 4 Inches and Smaller, Class 125 for Miscellaneous Applications:

a. Ball valves 4 inches and smaller shall be rated at a pressure of 200 psi at a 
temperature of 300 degrees F.

b. Valve body shall be ductile iron (ASTM A395 or A536). Ball, stem, and compression ring 
shall be Type 316 stainless steel. Seat and seals shall be Teflon.

c. Provide seats both upstream and downstream of the ball.
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d. Ends shall be flanged, ASME B16.1, Class 125.
e. Valves shall be Neles-Jamesbury Style 5150, McCanna Series S151, Worcester Series 

51, or equal.
14. Flanged Ball Valves for Chlorine Gas Service:

a. Ball valves for chlorine gas service shall have carbon steel (ASTM A216, Grade WCB) 
bodies with Hastelloy (ASTM A494, Alloy CW-12MW) ball and stem. Stem seals and body 
seals shall be Teflon.

b. Minimum operating pressure shall be 200 psi.
c. Valve seats shall incorporate a relief system per Chlorine Institute Pamphlet No. 6 such that 

in the event of pressure buildup in the valve body, chlorine will vent toward the upstream 
side of the valve.

d. Prepare valves for chlorine service as recommended by the Chlorine Institute 
Pamphlet No. 6.

e. Valve ends shall be flanged, Class 150, per ASME B16.5.
f. Valves shall have a plastic-coated lever operator.
g. Valves shall be Neles-Jamesbury Type 530SC (1/2 inch through 1 inch), 5300C (1-1/2 

inches and larger); McCanna Model F; ITT Cam-Tite CLV; or equal.
15. Regular Port, Threaded End, Carbon Steel Ball Valves 2 Inches and Smaller for 

Anhydrous Ammonia Service (UL Listed):
a. Carbon steel ball valves 2 inches and smaller shall be rated at a minimum pressure 

of 800-psi WOG and be UL listed for anhydrous ammonia service.
b. Valve body and retainer shall be carbon steel, ASTM A181; ASTM A216, Grade WCB; 

ASTM A105; or ASTM A108. Ball, stem nut, and stem shall be carbon steel (ASTM A108) or 
stainless steel (ASTM A479), with chrome-plated ball. Seat, packing, and seals shall be 
PTFE or reinforced PTFE. Body bolts shall conform to ASTM A449 or ASTM A193, Grade 
B7. Nuts for body bolts shall conform to ASTM A194, Grade 2H.

c. Provide nonblowout stems.
d. Valves shall have lever handle, plastic coated.
e. Valve shall have threaded ends (ASME B1.20.1).
f. Products: Neles-Jamesbury Type 2000 or equal.

16. Class 150 Flanged Carbon Steel Ball Valves 8 Inches and Smaller for Anhydrous Ammonia 
Service (UL Listed):
a. Ball valves 1/2 inch through 8 inches shall have carbon steel (ASTM A216, Grade WCB) 

bodies, carbon steel ball and stem, and be UL listed for anhydrous ammonia service. 
Provide chrome or electroless nickel plating on ball. Stem seals and body seals shall be 
PTFE.

b. Body pressure rating and valve end flanges shall be Class 150 per ASME B16.5.
c. Provide plastic-coated lever actuator for valves smaller than 6 inches; provide geared 

actuator for valves 6 inches and larger.
d. Products: Neles-Jamesbury Type 5150 or equal.

17. Polyethylene Ball Valves for Natural Gas Service:
a. Polyethylene ball valve used for gas service shall be made from medium density 

polyethylene resin conforming to ASTM D1248, Type II, Class B, Category 5, Grade P24.
b. Valve shall comply with ASME B16.40.
c. The valve shall have standard stub ends suitable for heat fusion welding.
d. The valve shall have seals and seats molded from Nitrile (Buna-N) material and shall be 

compatible with gas service.
e. Valve shall be Nordstrom Polyvalve, Kerotest Polyball, or equal.

18. Ball Valves (AWWA C507) for Water service:
a. Valves shall be flanged, conforming to AWWA C507 and the following.
b. Valves shall be operable and hydrodynamically stable for fluid velocities up to 35 fps, fluid 

temperatures of 33 degrees F to 125 degrees F, and environmental temperature range of 
35 degrees F to 125 degrees F.

c. The ball position shall be partially to fully open under the above criteria. Valve shaft, key, 
actuator, and complete assembly shall not fail at the specified maximum fluid velocity. Valve 
ball shall not change position under any line velocity scenario, including maximum velocity.

d. Flanged ends shall be flat-faced Class 125, ASME B16.1 or ASME B16.42 for Class 150 
or Class 250, ASME B16.1 or ASME B16.42 for Classes 250 and 300 valves.

e. Metal-Seated Ball Valves:
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(1) Body: The valve body shall consist of two end pieces and two center body half pieces. 
Each end piece shall be bolted to the two adjoining center pieces. The two center 
pieces shall be longitudinally split and shall have machined surfaces for mating with 
each other. The center body pieces shall contain the ball assembly with the associated 
shaft stuffing box and packing. The body shall have integrally cast, bronze bushed 
trunnions. It shall provide rigid means for supporting the torque unit without the 
necessity of additional supports. Provide two pipe connections, one for an air vent and 
the other for drain. The end pieces shall contain the flanges for connecting to the 
adjacent piping. The port openings on the end pieces shall be a true 100 percent full 
circular opening equal to the nominal size of the valve.

(2) Ball: The ball shall have integrally cast, bronze bushed trunnions. An extension of one 
trunnion (the operating shaft) shall pass through a sealing device (O-ring retainer) and 
connect to the valve operating mechanism. The operating shaft shall be chrome plated 
where it passes through the sealing device. The sealing device shall be capable of 
being removed and having its seals replaced with the line under full pressure, without 
removing the valve from the line. Design the ball shaft so that the factor of safety for all 
combined stresses shall be at least five to one. Maximum torsional deflection shall not 
exceed 1/6 degree per foot of unsupported length using a seat coefficient of friction of 
0.5 and a bearing coefficient of friction of 0.3.

(3) Bearings: Provide sleeve-type bearings fitted within both the ball and body trunnions. 
Bearing loading shall not exceed 900 psi at 150-psi differential pressure, 1,500 psi at 
250-psi differential pressure, or 1,900 psi at 300-psi differential pressure. Bearings 
shall be Teflon-lined with fiberglass backing or bronze and of dissimilar hardnesses to 
prevent galling.

(4) Seats: Provide valves with a fixed body seat and a rotating ball seat. The ball seat shall 
be connected to the ball by means of a stainless steel mounting ring which is securely 
attached and pinned into position. Do not use seat designs in which the seat is threaded 
directly onto the ball. Seats shall be metal; no resilient seating surfaces are acceptable. 
Install metal seating surfaces on a two-degree offset axis to prevent wedging of the 
seats. Maximum seat bearing pressure shall be 1,000 psi. Seats shall be rigidly 
attached to the body and ball. Ball seats shall be adjustable to allow sealing in one 
direction without removing the valve from the adjacent piping.

(5) Manufacturers: Apco/Willamette Valve Inc., List 26; Pratt MSBV; or equal.
f. Rubber-Seated Ball Valves:

(1) Body: The valve body shall have integral support legs or pads and shall consist of 
two body end pieces and a center body piece through-bolted and O-ring sealed 
against leakage.

(2) Ball: The valve ball shall be taper-pinned to an upper and lower fitted shaft that is 
turned, ground, and polished to a 32-microinch or smoother finish per ASME B46.1.

(3) Bearings and Seals: The center section shall be fitted with sleeve-type bearings 
contained in the body hubs. Bearings shall be self-lubricating, with minimum wall 
thickness of 1/4 inch. Material shall be Teflon-lined with fiberglass backing. Bearing 
surfaces shall be isolated from flow by O-ring seals. The ball assembly shall be 
supported by a two-way thrust bearing assembly consisting of a Type 304 stainless 
steel stud and a bronze thrust collar (ASTM B505, Alloy C93200) in a grease-packed 
cavity.

(4) Seats: Valve seats shall be of a synthetic rubber compound that is resistant to free 
chlorine and monochloramine concentrations up to 10 mg/l in the fluid conveyed. Seats 
shall be retained in the valve body by mechanical means without retaining rings, 
segments, screws, or hardware of any kind in the flow stream. Seats shall seal a full 
360 degrees without interruption and shall mate with a spherical Type 316 stainless 
steel seating surface on the ball. Valve seats shall be field adjustable around the full 
360-degree circumference and replaceable without dismantling the operator, ball, or 
shaft. Where line size permits, seats shall also be capable of being replaced or 
adjusted without removing the valve from the line.

(5) Valves shall be single-seated to allow closure in one direction.
(6) Manufacturer: Henry Pratt Co. or equal.
(7) Leakage: The allowable leakage through the seat shall be as described in AWWA 

C507.
(8) Materials of Construction.
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a. Materials of construction for Class 150 valves shall be as follows:
• Valve body: Cast iron (ASTM A126, Class B or ASTM A48, Class 35) or 

Ductile iron (ASTM A536, Grade 65 45-12).
• Ball or rotor: Cast iron (ASTM A48, Class 35-minimum) or Ductile iron 

(ASTM A536, Grade 65 45-12).
• Ball shaft: Alloy steel (ASTM A564, UNS S17400, Condition H1150).
• Shaft and taper pins: Stainless steel (ASTM A276, Type 304 or 316) or 

Monel (ASTM B164, Alloy N04400).
• Body bolts, studs, and nuts:  Stainless steel (Type 304 per ASTM B193, 

Grade B8 and ASTM A194, Grade 8).
• Capscrews (internal and external) and lockwashers: Stainless steel (AISI 

Type 316).
• Seats (rubber): Buna-N.
• Ball seats (metal): Stainless steel (ASTM A276, Type 304).
• Body seats (metal): Monel (UNS N04400).

b. Materials for construction for Classes 250 and 300 valves shall be as follows:
• Valve body, ball or rotor: Steel (ASTM A216, Grade WCB) or Ductile iron 

(ASTM A536, Grade 65 45-12).
• Ball shaft: Alloy steel (ASTM A564, UNS S17400, Condition H1150).
• Shaft and taper pins: Stainless steel (ASTM A276, Type 304 or 316) or 

Monel (ASTM B164, Alloy N04400).
• Body bolts, studs, and nuts:  Stainless steel (Type 304 per ASTM A193, 

Grade B8 and A194, Grade 8).
• Capscrews (internal and external) and lockwashers: Stainless steel (AISI 

Type 316).
• Seats (rubber): Buna-N.
• Ball seats (metal): Stainless steel (ASTM A276, Type 304).
• Body seats (metal): Monel (UNS N04400).

PART 3 - EXECUTION
3.1 SHIPMENT AND STORAGE

A. Provide flanged openings with metal closures at least 3/16-inch thick, with elastomer gaskets and at 
least four full-diameter bolts. Install closures at the place of valve manufacture prior to shipping. For 
studded openings, use all the nuts needed for the intended service to secure closures.

B. Provide threaded openings with steel caps or solid-shank steel plugs. Do not use nonmetallic (such as 
plastic) plugs or caps. Install caps or plugs at the place of valve manufacture prior to shipping.

C. Inspect valves on receipt for damage in shipment and conformance with quantity and description on 
the shipping notice and order. Unload valves carefully to the ground without dropping. Use forklifts or 
slings under skids. Do not lift valves with slings or chain around operating shaft, actuator, or through 
waterway. Lift valves with eyebolts or rods through flange holes or chain hooks at ends of valve parts. 

D. Protect the valve and actuators from weather and the accumulation of dirt, rocks, and debris. Do not 
expose rubber seats to sunlight or ozone for more than 30 days. Also, see the manufacturer’s specific 
storage instructions.

E. Make sure flange faces, joint sealing surfaces, body seats, and disc seats are clean. Check the bolting 
attaching the actuator to the valve for loosening in transit and handling. If loose, tighten firmly. Open 
and close the valve to make sure it operates properly and that stops or limit switches are correctly set 
so that the valve seats fully. Close valve before installing.

F. If the valves and associated power actuators are stored or installed outside or in areas subject to 
temperatures below 40 degrees F or are exposed to the weather prior to permanent installation, 
provide the manufacturer’s recommended procedures for extended storage. Provide temporary 
covers over actuator electrical components. Provide temporary conduits, wiring, and electrical supply 
to space heaters. Exercise each actuator from its fully open to fully closed position at least once every 
seven days. Inspect electrical contacts before start-up.

3.2 JOINTS
A. Bolt holes of flanged valves shall straddle the horizontal and vertical centerlines of the pipe run to 

which the valves are attached. Clean flanges by wire brushing before installing flanged valves. Clean 
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flange bolts and nuts by wire brushing, lubricate threads with oil and graphite, and tighten nuts 
uniformly and progressively. If flanges leak under pressure testing, loosen or remove the nuts and 
bolts, reseat or replace the gasket, reinstall or retighten the bolts and nuts, and retest the joints. Joints 
shall be watertight.

B. Clean threaded joints by wire brushing or swabbing. Apply Teflon joint compound or Teflon tape to 
pipe threads before installing threaded valves. Joints shall be watertight.

C. Install lug-type valves with separate hex head machine bolts at each bolt hole and each flange (two 
bolts per valve bolt hole).

3.3 INSTALLING EXPOSED VALVES
A. Unless otherwise indicated in the drawings, install valves in horizontal runs of pipe having centerline 

elevations 4 feet 6 inches or less above the floor with their operating stems vertical. Install valves in 
horizontal runs of pipe having centerline elevations between 4 feet 6 inches and 6 feet 9 inches above 
the floor with their operating stems horizontal.

B. Install valves on vertical runs of pipe that are next to walls with their stems horizontal, away from the 
wall. Valves on vertical runs of pipe that are not located next to walls shall be installed with their stems 
horizontal, oriented to facilitate valve operation.

C. Install valves such that the balls rotate about a horizontal axis.
D. Handle valves carefully when positioning, avoiding contact or impact with other equipment, vault walls, 

or trench walls.
E. Clean valve interiors and adjacent piping of foreign material prior to making up valve to pipe joint 

connection. Prepare pipe ends and install valves in accordance with the pipe manufacturer’s 
instructions for the joint used. Do not deflect pipe-valve joint. Do not use a valve as a jack to pull pipe 
into alignment. The installation procedure shall not result in bending of the valve/pipe connection with 
pipe loading.

F. Support body support legs or pads on a concrete pad without being anchored to such support. Install 
such that the valve is not subject to any loads due to thermal expansion of the pipe or support any 
piping loads on the body.

G. Provide a separate support beneath the actuator extending beyond the valve body, so that no 
eccentric loads are imposed on the connecting piping.

H. Prior to assembly, coat threaded portions of stainless steel bolts and nuts with lubricant.
3.4 INSTALLING BURIED VALVES

A. Connect the valve, coat the flanges, apply tape wrapping or polyethylene encasement, and place and 
compact the backfill to the height of the valve stem.

B. Place block pads under the extension pipe to maintain the valve box vertical during backfilling and 
repaving and to prevent the extension pipe from contacting the valve bonnet.

C. Mount the upper slip pipe of the extension in midposition and secure with backfill around the extension 
pipe. Pour the concrete ring allowing a depression so the valve box cap will be flush with the pavement 
surface.

D. In streets without concrete curbs and in open areas, install the valve box as for a paved area with 
concrete curb except include a marker post. Cut the marker post from 4-inch by 4-inch dense 
structural grade Douglas fir No. 2 or Southern Pine No. 2 surfaced on four sides to a length of 5 feet. 
Chamfer the top. Set the post in concrete, 2 feet into the ground, away from traffic, and to the side of 
the pipeline. Coat with a seal and finish coat of white alkyd exterior paint. On the side facing the valve, 
letter in black the word "VALVE" and the distance in feet from the marker post to the valve box cap. 

E. Install debris cap as close as possible under the cast-iron cover without interfering with the cover 
operation. Trim flexible skirt to provide a smooth contact with the interior or the extension pipe. Install 
Owner-furnished locks.

3.5 FIELD COATING BURIED VALVES
A. Coat flanges of buried valves and the flanges of the adjacent piping, and the bolts and nuts of flanges 

and mechanical joints, per Section 099000, System No. 10.
B. Wrap buried metal valves 6 inches and larger with polyethylene sheet per Section 400713.
C. Wrap buried metal valves 6 inches and larger in two layers of polyethylene conforming to AWWA 

C105, 8 mils in thickness each. Pass the two sheets of polyethylene under the valve and the coated 
flanges or joints with the connecting pipe and draw the sheets around the valve body, the valve 
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bonnet, and the connecting pipe. Secure the sheets with plastic adhesive tape about the valve stem 
below the operating nut and about the barrel of the connecting pipe to prevent the entrance of soil. 
Fold overlaps twice and tape. Backfill the valve with care to avoid damaging the polyethylene.

3.6 MOUNTING GEAR ACTUATORS
A. The valve manufacturer shall select and mount the gear actuator and accessories on each valve and 

stroke the valve from fully open to fully closed prior to shipment.
3.7 VALVE LEAKAGE TESTING

A. Test valves for leakage at the same time that the connecting pipelines are tested. See Section 400515 
for pressure testing requirements. Protect or isolate any parts of valves, actuators, or control and 
instrumentation systems whose pressure rating is less than the pressure test. Valves shall show zero 
leakage. Repair or replace any leaking valves and retest.

3.8 VALVE FIELD TESTING
A. Actuators shall be fully lubricated in accordance with the manufacturer's recommendations prior to 

operating.
B. Operate manual valves through three full cycles of opening and closing. Valves shall operate from full 

open to full close without sticking or binding. Do not backfill buried valves until after verifying that 
valves operate from full open to full closed. If valves stick or bind, or do not operate from full open to 
full closed, repair or replace the valve and repeat the tests.

C. Gear actuators shall operate valves from full open to full close through three cycles without binding or 
sticking. The pull required to operate handwheel- or chainwheel-operated valves shall not exceed 80 
pounds. The torque required to operate valves having 2-inch AWWA nuts shall not exceed 150 ft-lbs. 
If actuators stick or bind or if pulling forces and torques exceed the values stated previously, repair or 
replace the actuators and repeat the tests. Operators shall be fully lubricated in accordance with the 
manufacturer's recommendations prior to operating.

END OF SECTION
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SECTION 400566
BUTTERFLY VALVES

PART 1 - GENERAL
1.1 SUMMARY

A. This section includes materials, testing, and installation of butterfly valves and accessories in process 
air, water and wastewater applications.

1.2 RELATED WORK SPECIFIED ELSEWHERE
A. Painting and Coating: 099000.
B. General Piping Requirements: 400500.
C. Pressure Testing of Piping: 400515.
D. Valves, General: 400524.

1.3 SUBMITTALS
A. Submit shop drawings in accordance with Section 013300.
B. Submit manufacturer's catalog data and detailed construction sheets showing all valve parts. Describe 

each part by material of construction, specification (such as AISI, ASTM, SAE, or CDA), and grade or 
type. Identify each valve by tag number to which the catalog data and detail sheets pertain.

C. Show valve dimensions including laying lengths. Show port sizes. Show dimensions and orientation of 
valve actuators, as installed on the valves.

D. Show location of internal stops for gear actuators. State differential pressure and fluid velocity used to 
size actuators. For worm-gear actuators, state the radius of the gear sector in contact with the worm 
and state the handwheel diameter.

E. Show valve linings and coatings. Submit manufacturer's catalog data and descriptive literature.
F. Show the clear diameter or size of the port. Show the actual area of the port as a percentage of the 

area as calculated for the nominal valve size.
1.4 WARRANTY

A. Full warranty against defects in materials and workmanship for one year after FINAL ACCEPTANCE 
including all parts, labor, and expenses.

PART 2 - PRODUCTS
2.1 GENERAL

A. Valves and the required actuators are identified by tag numbers on the drawings and in the Valve 
Schedule. See the Valve Schedule in Valves, General Section 400524.

B. Valves shall be installed complete with flange gaskets, nuts and bolts, operating handwheels or levers, 
chainwheels, extension stems, floor stands, gear actuators, operating nuts, chains, and wrenches 
required for operation.

C. Valves shall have the name of the manufacturer and the size of the valve cast or molded onto the 
valve body or bonnet or shown on a permanently attached plate. Valves shall open by turning 
counterclockwise.

D. Bolts, nuts and gaskets for flanged valves shall be as described in Section 400500.

E. Lining and coating shall be as described in Section 099000.

F. Packing, O-Rings and gaskets shall be Teflon, Kevlar aramid fiber, acrylic or aramid fiber, Buna-N or 
EPDM.

G. Valve end connections for exposed valves shall be wafer or flanged, as indicated in Valve Schedule.  
Contractor shall verify compatibility of valve ends, including class and drilling flanges with the 
connecting pipe.

H. Buried valve end connections shall be mechanical joint of push on joint unless otherwise shown in the 
drawings or in the Valve Schedule.
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2.2 VALVES
A. BUTTERFLY VALVES FOR PROCESS AIR SERVICE (MSS SP-67).

1. Comply with MSS SP-67.

2. Materials:
a. Valve Bodies:

i. Wafer body:  Cast iron ASTM A126, Class B.
ii. Lug Body:  Ductile iron, ASTM A395.

b. Valve Shaft or Stem:
i. Stainless steel, ASTM A276, Type 316

c. Valve Disc:
i. Ductile iron, ASTM A395, nickel plated, or
ii. Aluminum Bronze, ASTM B148 Alloy 954

d. Valve Seat:
i. Water and air below 180 Deg F

1. Buna-N
ii. Water and air 180 to 250 Deg F

1. EPDM
iii. Valve seat shall be a full body seat isolating stem and body from flow.

3. Design Requirements:

a. Exposed and submerged valves 3 IN through 20 IN.

i. Body type:  Wafer

ii. Working pressure:  Rated for 150 psi.

iii. Equip with fully taped anchor lugs drilled per ASME B16.5.

B. BUTTERFLY VALVES FOR WATER AND WASTEWATER APPLICATIONS:

4. Comply with AWWA C504.

5. Materials:
a. Acceptable Materials for Valve Bodies:

i. Cast iron ASTM A126, Class B.
ii. Cast iron ASTM A48, Class 40
iii. Ductile iron ASTM A536, Grade 65-45-12
iv. Alloy Cast Iron ASTM A436, Type 1 and Type 2
v. Alloy Cast Iron ASTM A439, Type D2.

b. Valve Shaft or Stem:
i. Stainless steel, 18-8, Type 304

c. Acceptable Materials for Valve Disc:
i. ASTM A436, Type 1 alloy cast iron.
ii. ASTM A536, Grade 65-45-12 ductile iron
iii. Bronze in accordance with AWWA C504
iv. Aluminum Bronze, ASTM B148 Alloy 954

d. Valve Seat:
i. Water below 180 Deg F

1. Buna-N
ii. Valve seat shall be a full body seat isolating stem and body from flow.

6. Design Requirements:

a. Exposed and submerged valves 3 IN through 20 IN.

i. Body type:  Short body flanged or wafer, as indicated

ii. Working pressure:  Rated for 150 psi (Class 150B per AWWA).

2.3 ACCESSORIES
A. Refer to Valve Schedule for type of actuators.  Furnish actuator integral with valve.
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PART 3 EXECUTION
3.1 JOINTS

A. Bolt holes of flanged valves shall straddle the horizontal and vertical centerlines of the pipe run to 
which the valves are attached.  Clean flanges by wire brushing before installing flanged valves.  Clean 
bolts and nuts by wire brushing, lubricate threads with oil and graphite, and tighten bolts uniformly and 
progressively.  If flanges leak under pressure testing, loosen or remove the nuts and bolts, reseat or 
replace the gasket, reinstall or retighten the bolts and nuts, and retest the joints.  Joints shall be 
watertight.

B. Clean threaded joints with wire brush and by swabbing.  Apply Teflon joint compound or Teflon tape to 
the pipe threads before installing threaded valves.  Joints shall be watertight.

C. Install lug type valves with separate hex head machine bolts at each bolt hole and each flange (two 
bolts per valve bolt hole).

D. Install grooved end couplings for valves in accordance with grooved coupling supplier 
recommendations.

3.2 INSTALLING EXPOSED VALVES
A. Unless otherwise indicated in the drawings, install valves in horizontal runs of pipe having centerline 

elevations 4 feet 6 inches or less above the floor with their operating stems vertical. Install valves in 
horizontal runs of pipe having centerline elevations between 4 feet 6 inches and 6 feet 9 inches above 
the floor with their operating stems horizontal.

B. Install valves on vertical runs of pipe that are next to walls with their stems horizontal, away from the 
wall. Valves on vertical runs of pipe that are not located next to walls shall be installed with their stems 
horizontal, oriented to facilitate valve operation.

C. Valve operator locations have been shown arbitrarily on the Drawings. Contractor shall verify the 
location of the operator to comply with above requirements, and to allow access for installation, 
operation, and maintenance.

3.3 INSTALLING BURIED VALVES
A. Connect the valve, coat the retainer glands, install the tape wrapping or polyethylene encasement, 

and place and compact the backfill to the height of the valve stem.
B. Place block pads under the extension pipe to maintain the valve box vertical during backfilling and 

repaving and to prevent the extension pipe from contacting the valve bonnet.
C. Mount the upper slip pipe of the extension in midposition and secure with backfill around the extension 

pipe. Pour the concrete ring allowing a depression so the valve box cap will be flush with the 
pavement surface.

3.4 FIELD COATING BURIED VALVES
A. Coat flanges of buried valves and the retaining hardware of the adjacent piping, and the bolts and 

nuts of retaining hardware and mechanical joints, per Section 099000.

B. Wrap buried metal valves 6 inches and larger with polyethylene sheet.

C. Wrap buried metal valves 6 inches and larger in two layers of polyethylene conforming to AWWA 
C105, 8 mils in thickness each. Pass the two sheets of polyethylene under the valve and the coated 
flanges or joints with the connecting pipe and draw the sheets around the valve body, the valve 
bonnet, and the connecting pipe. Secure the sheets with plastic adhesive tape about the valve stem 
below the operating nut and about the barrel of the connecting pipe to prevent the entrance of soil. 
Fold overlaps twice and tape. Backfill the valve with care to avoid damaging the polyethylene.

3.5 MOUNTING GEAR ACTUATORS
A. The valve manufacturer shall select and mount the gear actuator and accessories on each valve and 

stroke the valve from fully open to fully closed prior to shipment.

3.6 VALVE FIELD TESTING
A. Operate manual valves through three full cycles of opening and closing. Valves shall operate from full 

open to full close without sticking or binding. Do not backfill buried valves until after verifying that 
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valves operate from full open to full closed. If valves stick or bind, or do not operate from full open to 
full closed, repair or replace the valve and repeat the tests.

B. Gear actuators shall operate valves from full open to full close through three cycles without binding or 
sticking. The pull required to operate handwheel- or chainwheel-operated valves shall not exceed 80 
pounds. The torque required to operate valves having 2-inch AWWA nuts shall not exceed 150 ft-lbs. 
If actuators stick or bind or if pulling forces and torques exceed the values stated previously, repair or 
replace the actuators and repeat the tests. Operators shall be fully lubricated in accordance with the 
manufacturer's recommendations prior to operating.

END OF SECTION
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SECTION 400567
CHECK VALVES FOR SPECIFIC APPLICATIONS

PART 1 - GENERAL
1.1 SUMMARY

A. This section includes materials, testing, and installation of check valves and accessories in process air 
applications.

1.2 RELATED WORK SPECIFIED ELSEWHERE
A. Painting and Coating: 099000.
B. General Piping Requirements: 400500.
C. Pressure Testing of Piping: 400515.
D. Valve Schedule: 400521.

1.3 SUBMITTALS
A. Submit shop drawings in accordance with Section 013300.
B. Submit manufacturer's catalog data and detailed construction sheets showing all valve parts. Describe 

each part by material of construction, specification (such as AISI, ASTM, SAE, or CDA), and grade or 
type. Identify each valve by tag number to which the catalog data and detail sheets pertain.

C. Show valve dimensions including laying lengths. Show port sizes. Show dimensions and orientation of 
valve appurtenances, as installed on the valves.

D. Show valve linings and coatings. Submit manufacturer's catalog data and descriptive literature.
E. Show the clear diameter or size of the port. Show the actual area of the port as a percentage of the 

area as calculated for the nominal valve size.
F. Provide additional O&M data per Section 017823.

1.4 WARRANTY
A. Full warranty against defects in materials and workmanship for one year after FINAL ACCEPTANCE 

including all parts, labor, and expenses.

PART 2 - PRODUCTS
2.1 GENERAL

A. Valves are identified by tag numbers on the drawings and in the Valve Schedule. See the Valve 
Schedule Section 400521.

B. Bolts, nuts and gaskets for flanged valves shall be as described in Section 400500.

C. Lining and coating shall be as described in Section 099000.

D. Valve end connections for exposed valves shall be flanged unless shown otherwise.  Contractor shall 
verify compatibility of valve ends, including class and drilling flanges with the connecting pipe.

2.2 VALVES
A. CHECK VALVES FOR STRAINER FEED PUMP STATIONS (NOT USED)

1. Supply rubber flapper type check valve for raw sewage applications.  Check valve shall be 
Swing-Flex by Val Matic, APCO CRF series, or equal.

2. Standards and Approvals:  Valves shall be designed, manufactured, tested and certified to 
ANSI/AWWA C508 standard.

3. Connections shall be flanges with drilling to ANSI B16.1, Class 125.
4. Materials:  The valve body and cover shall be constructed of ASTM A536 Grade 65-45-12 ductile 

iron or ASTM A126 Class B Gray Iron for 30” and larger valves.
5. Pressure rating:  Valve shall withstand up to 250 psi of operating pressure.
6. Options:  Coating shall be applied to interior and exterior with an NSF/ANSI 61 approved fusion 

bonded epoxy coating.



CHECK VALVES FOR SPECIFIC APPLICATIONS 400565-2

B. CHECK VALVES FOR RAW SEWAGE PUMPING APPLICATIONS (NOT USED)

7. Supply rubber flapper type check valve for raw sewage applications.  Check valve shall be 
Swing-Flex by Val Matic, APCO CRF series, or equal.

8. Standards and Approvals:  Valves shall be designed, manufactured, tested and certified to 
ANSI/AWWA C508 standard.

9. Connections shall be flanges with drilling to ANSI B16.1, Class 125.
10. Materials:  The valve body and cover shall be constructed of ASTM A536 Grade 65-45-12 ductile 

iron or ASTM A126 Class B Gray Iron for 30” and larger valves.
11. Pressure rating:  Valve shall withstand up to 250 psi of operating pressure.
12. Options:  Coating shall be applied to interior and exterior with an NSF/ANSI 61 approved fusion 

bonded epoxy coating.

C. CHECK VALVE FOR DUCKBILL CHECK APPLICATIONS, WHERE SHOWN (NOT USED)
1. Supply duckbill check valve by Red Valve or Onyx to meet specific application requirements.  In 

line or flanged valve types will be accepted.

D. CHECK VALVES FOR PROCESS AIR APPLICATIONS

1. Note:  Blower supplier will supply check valve with each blower supplied, shipped loose (along 
with pressure relief valves) for installation by Contractor.  No additional process air check valves 
required for Contractor supply.

2. Supply double disk type wafer body check valves for process air applications.  Check valve shall 
be Dual-Disc Check Valve by Val Matic, Double Door Check Valve by APCO, Duo-Chek Style G 
or H by Crane or Equal.  

3. Standards and Approvals:  ASME pressure class 125.
4. Connections shall be wafer body, retainered wafer or retainerless wafer.
5. Materials:  The valve body shall be carbon steel (with factory applied coating).
6. Seal:  EPDM.
7. Coating shall be applied to interior and exterior per Specification Section 099000.

PART 3 EXECUTION

3.1 INSTALLING EXPOSED VALVES
A. Install check valves in the orientation shown in the drawings with provisions to allow for access as 

required.

END OF SECTION
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SECTION 400722
FLEXIBLE PIPE COUPLINGS AND EXPANSION JOINTS

PART 1 GENERAL
1.1 DESCRIPTION

A. This section includes materials and installation of:
1. flexible gasketed sleeve-type compression pipe couplings for steel; and ductile-iron pipe
2. thermal expansion compensators and expansion joints 4 inches in diameter and smaller for

steel, PVC; CPVC; and copper>> pipe.
3. flexible expansion joints; expansion loops; or restrained flange adapters and couplings for 

connecting different pipe materials.
1.2 RELATED WORK SPECIFIED ELSEWHERE

A. Painting and Coating: 099000.
B. General Piping Requirements: 400500.
C. Piping Schedule: 400501.
D. Pressure Testing of Piping: 400515.
E. Wall Pipes, Seep Rings, and Penetrations: 400762.
F. Pipe Hangers and Supports: 400764.

1.3 SUBMITTALS
A. Submit shop drawings in accordance with Section 013300
B. Submit manufacturer's catalog data on flexible pipe couplings, thermal expansion compensators; 

restrained flange adapters; expansion loops; and expansion joints>>. Show manufacturer's model or figure 
number for each type of coupling or joint for each type of pipe material for which couplings and joints are 
used. Show coatings.

C. Submit manufacturer's recommended torques to which the coupling bolts shall be tightened for the 
flexible gasketed sleeve-type compression pipe couplings.

D. Show materials of construction by ASTM reference and grade. Show dimensions.
E. Show number, size, and material of construction of tie rods and lugs for each thrust harness on the 

project.
1.4 WARRANTY

A. Full warranty against defects in materials and workmanship for one year after FINAL ACCEPTANCE,
including all parts, labor, and expenses.

PART 2 PRODUCTS
2.1 COUPLING SYSTEM DESIGN AND COMPONENT UNIT RESPONSIBILITY

A. The coupling manufacturer shall furnish the gaskets, bolts, nuts, glands, end rings, and hardware for pipe 
couplings of all types and shall design these components as an integral system. Design the gaskets for 
the coupling and appropriately size to provide a watertight seal at the design pressure and temperature. 
Ship gaskets, bolts, nuts, glands, end rings, and hardware for pipe couplings with the pipe coupling and 
clearly label indicating the origin of the material, including place and date of manufacture. Package the 
manufacturer's printed installation instructions with each pipe coupling.

2.2 STEEL FLEXIBLE PIPE COUPLINGS
A. Steel couplings shall have center sleeves and end rings made of carbon; Steel couplings shall have center 

sleeves and end rings made of Type 304 stainless; or Steel couplings shall have center sleeves and end 
rings made of Type 316 stainless steel conforming to AWWA C219, Section 4. Minimum center sleeve 
length shall be 5 inches for pipe sizes 3/4 inch through 4-1/2 inches, 7 inches for pipe sizes 5 inches 
through 24 inches, and 10 inches for pipe sizes larger than 24 inches.

B. Sleeve bolts in exposed service shall be carbon, Type 304 stainless; or Type 316 stainless steel per 
AWWA C219, Section 4. Sleeve bolts in buried or submerged service shall be Type 304 stainless; or Type 
316 stainless steel per AWWA C219, Section 4.

C. Steel end rings shall be cast, forged, or hot rolled in one piece. Do not use rings fabricated from two or 
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more shapes.
D. Wall thickness of sleeve shall be at least that specified for the size of pipe in which the coupling is to be 

used.
2.3 DUCTILE-IRON FLEXIBLE PIPE COUPLINGS

A. Couplings shall have center sleeves and end rings made of ductile iron conforming to AWWA C219, 
Section 4.

B. Sleeve bolts in exposed service shall be carbon; Type 304 stainless; or Type 316 stainless steel per 
AWWA C219, Section 4. Sleeve bolts in buried or submerged service shall be Type 304 stainless or Type 
316 stainless steel per AWWA C219, Section 4.

2.4 JOINT HARNESSES
A. Tie bolts or studs shall be as shown in the following table. Bolt or stud material shall conform to ASTM 

A193, Grade B7. Nuts shall conform to ASTM A194, Grade 2H. Lug material shall conform to ASTM A36, 
ASTM A283, Grade B, C, or D, or ASTM A285, Grade C. Lug dimensions for steel pipe shall be as shown 
in AWWA Manual M11 (2004 edition), Figure 13-20, using the number and size of lugs as tabulated 
below.

B. Lugs for steel pipe shall be Type P for pipes 6 through 10 inches and Type RR for pipes 12 inches and 
larger.; or Lug or ear dimensions for ductile-iron pipe shall be as shown in the drawings.

C. Manufactured lugs shall incorporate a three-hole design that utilizes two flange bolts to hold each lug in 
place for each tie-rod. Lug shall be A36 steel or 316 stainless steel. Manufactured lugs shall be Romac 
Series 490, or equal.

D. Select number and size of bolts based on the test pressure shown in Section 4005010. Stagger bolts 
equally around pipe circumference. Where odd number is tabulated, place odd bolt at top. For test 
pressures less than or equal to 150 psi, use the 150-psi design in the table above. For test pressures 
between 150 and 300 psi, use the 300-psi design in the table above.

E. Provide washer for each nut. Washer material shall be the same as the nuts. Minimum washer 
thickness shall be 1/8 inch.

2.5 FLEXIBLE PIPE COUPLINGS FOR PLAIN-END STEEL PIPE
A. Couplings shall be steel, Dresser Style 38, Smith-Blair Type 411, Baker Series 200, or equal.

2.6 FLEXIBLE PIPE COUPLINGS FOR PLAIN-END DUCTILE-IRON PIPE
A. Couplings for pipe 12 inches and smaller shall be cast iron, Dresser Style 253 or 253 long sleeve, 

Smith-Blair Type 441, Baker Series 228, or equal.
B. Couplings for pipe larger than 12 inches shall be cast iron or steel, Dresser Style 38 or 153, 

Smith-Blair Style 411, Baker Series 228, or equal.
2.7 TRANSITION COUPLINGS

A. Couplings for connecting different pipes having different outside diameters shall be steel: Dresser 
Style 62 or 162, Smith-Blair Series 413, Baker Series 212 or 220, or equal.

B. Couplings shall have an internal full circumference ring pipe stop at the midpoint of the coupling.
Inside diameter of coupling pipe stop shall equal inside diameter of smaller diameter pipe.

2.8 FLANGED COUPLING ADAPTERS FOR STEEL PIPE
A. Adapters for steel pipe shall be steel: Dresser Style 128, Smith-Blair Type 913, or equal. Flange ends 

shall match the flange of the connecting pipe; see detail piping specifications.
2.9 FLANGED COUPLING ADAPTERS FOR CAST- AND DUCTILE-IRON PIPE

A. Adapters for cast- and ductile-iron pipe 12 inches and smaller shall be cast iron: Dresser Style 127, 
Smith-Blair Series 912, or equal.

B. Adapters for cast- and ductile-iron pipe larger than 12 inches shall be steel: Dresser Style 128, 
Smith-Blair Type 913, or equal.

C. Flange ends shall match the flange of the connecting pipe.
2.10 RESTRAINED FLANGE ADAPTER FOR DUCTILE IRON PIPE

A. Restrained flange adapter shall be made of ductile iron conforming to ASTM A536.
B. Flange bolt circle of the adapter shall be compatible with Class 125 flanges per AWWA C115.
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C. Restraint for the flange adapter shall consist of a plurality of individually actuated gripping wedges.
D. Restrained flange adapter shall be Series 2100 Megaflange as produced by EBAA Iron, Inc., or 

approved equal.
E. Restrained flange adapters shall only be used specifically where shown on the Contract Documents or with 

written approval from the Engineer for additional locations.
2.11 DISMANTLING JOINTS

A. The dismantling joint shall consist of a flanged steel spigot piece, a flanged sleeve, a center ring welded 
onto the sleeve, and a follower ring containing a gasket through which the spigot piece slides into the 
sleeve. The joint shall accommodate up to 2 inches of longitudinal movement. The longitudinal adjustability 
shall be provided by a telescopic action of a flanged spigot and associated sleeve, which inserts into the 
spigot. A system of tie bolts or rods shall connect the center ring of the sleeve or the end flange on the 
sleeve to the end flange on the spigot piece. Provide washers and nuts on the tie bolts on both sides of the 
center ring or sleeve and flange and the spigot end flange to allow for adjustment of the extension length 
for the sleeve.

B. The minimum design pressure shall be the same as the adjacent piping.
Design stresses shall not exceed 40% of the yield strength of the materials. Minimum factory test pressure 
shall be 150% of the design pressure.

C. The gasket shall be compressed by a separate bolting and gland system, independent of the tie bolts.
Gasket shall be isoprene, Buna-N or EPDM.

D. Fabrication, assembly, and erection shall comply with Section 400513.
E. Dismantling joints shall have a spigot piece made of steel conforming to ASTM A36, A53 (Type E or S), or 

A283, Grade C having a minimum yield strength of 30,000 psi and a flange adapter and follower ring made 
of ductile iron conforming to ASTM A536, Grade 65-45-12.

F. Sleeve and follower ring bolts shall have a minimum yield strength of 105,000 psi, a minimum tensile 
strength of 125,000 psi, and shall conform to ASTM A193, Grade B7.

G. Steel flanges [, center ring,] and gasket follower rings shall be cast, forged, or hot rolled in one piece.
Do not use flanges or rings fabricated from two or more shapes. Flanges shall conform to ANSI 
Classes 125 and 150.

H. Wall thickness of spigot piece and sleeve shall be at least that specified for the size of pipe in which the 
coupling is to be used.

I. Flanges: See Section 40051300.
J. Manufacturers: Romac Industries Style DJ400 or equal.

2.12 SEGMENTED RESTRAINED SLEEVE COUPLINGS AND FLANGED ADAPTER COUPLINGS FOR
CARBON AND STAINLESS STEEL PIPE
A. The coupling shall be of the split or segmented sleeve type with a double arch cross-section, which closes 

around plain steel pipe ends. The design pressure and wall thickness of the body shall be at least that 
specified for the size of pipe on which the coupling is to be used. Provide welded steel restraint rings on 
the pipe ends for end restraint. As the coupling closes, it shall confine an elastomeric
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gasket on each pipe end to create a radial seal. The axial seal shall be affected at the closure plates as 
bolts pull the coupling snug round the pipe. Provide shoulders on each end of the couplings. Flanged 
adapter couplings shall incorporate a flange on one end (instead of an end ring and shoulder) to match the 
flange on the connecting pipe or valve. Products: Victaulic “Depend-O-Lok” Model F x F Type 2 for sleeve 
couplings or Victaulic “Depend-O-Lok” Model F x F flanged adapter coupling for flanged adapter 
couplings.

B. Carbon steel piping includes steel pipe lined with cement mortar, polyurethane or epoxy.
C. Body, flange, and closure plates for couplings used with carbon steel pipe in exposed service shall be 

carbon steel per ASTM A36, Type 304 or 304L stainless steel per ASTM A240 or A 666; or Type 316 or 
316L stainless steel per ASTM A240 or A666.

D. Body, flange, and closure plates for couplings used with carbon steel pipe in buried service shall be. Type 
304 or 304L stainless steel per ASTM A240 or A666; or Type 316 or 316L stainless steel per ASTM A240 
or A666.

E. End restraint rings for couplings used with carbon steel pipe shall be carbon steel per ASTM A108, Grade 
1020; Type 304 or 304L stainless steel per ASTM A276; or Type 316 or 316L stainless steel per ASTM 
A276. Provide end restraint rings on each of the connecting pipes. The end rings shall be welded to the 
pipe ends using a welding procedure complying with the ASME Pressure Vessel Code, Section IX. Weld 
the end restraint rings to the pipe before applying the lining and coating (if any is specified) to the pipe. The 
welded end restraint rings shall have at least the pressure rating of the pipe to which the coupling is 
attached.

F. Fasteners for couplings used with carbon steel pipe in exposed service shall be 
Type 304 stainless steel per ASTM A276, F593, or F738 with stainless steel nuts per ASTM F594 or 
F836; carbon steel per ASTM A325, with carbon steel nuts and washers per ASTM A563; or Type 316 
stainless steel per ASTM A276, F593, or F738 with stainless steel nuts per ASTM F594 or F836

G. Fasteners for couplings used with carbon steel pipe in buried service shall be
Type 304 stainless steel per ASTM A276, F593, or F738 with stainless steel nuts per ASTM F594 or F836; 
or Type 316 stainless steel per ASTM A276, F593, or F738 with stainless steel nuts per ASTM F594 or 
F836.

H. Coupling body, flange, and closure plates for couplings used with stainless steel pipe shall be Type 304 or 
304L stainless steel per ASTM A240 or A666; or Type 316 or 316L stainless steel per ASTM A240 or 
A666.

I. End restraint rings for couplings used with stainless steel pipe shall be Type 304 or 304L stainless steel 
per ASTM A276; or Type 316 or 316L stainless steel per ASTM A276. Provide end restraint rings on each 
of the connecting pipes. The end rings shall be welded to the pipe ends using a welding procedure 
complying with the ASME Pressure Vessel Code, Section IX. The welded end restraint rings shall have at 
least the pressure rating of the pipe to which the coupling is attached.

J. Fasteners for couplings used with stainless steel pipe shall be Type 304 stainless steel per ASTM A276, 
F593, or F738 with stainless steel nuts per ASTM F594 or F836; or Type 316 stainless steel per ASTM 
A276, F593, or F738 with stainless steel nuts per ASTM F594 or F836.

K. Gaskets shall be isoprene, Buna-N; or EPDM conforming to ASTM D2000 for water and sewage 
service and having a temperature range of -20°F to +180°F.

L. Provide joint sealant between the pipe ends for piping 24 inches and larger after the sleeve coupling is 
installed: Sikaflex 2C with Sikaflex 429 primer.

2.13 TYPE 1 EXPANSION JOINTS: FOR COPPER PIPE
A. Expansion joints for copper pipe shall be all bronze: Metraflex Model HPMF expansion compensator, 

Hyspan Model 8509 or 8510 expansion compensator, or equal. Expansion compensators shall have 
antitorque devices to protect the bellows. Minimum working pressure shall be 175 psig.

2.14 TYPE 2 EXPANSION JOINTS: FOR STEEL PIPE 4 INCHES AND SMALLER
A. Expansion joints for steel pipe 4 inches and smaller shall be carbon steel: Hyspan Model 8503 or 8504 

expansion compensators, Metraflex Model HP expansion compensator, or equal. Expansion 
compensators shall have antitorque devices to protect the bellows. Minimum working pressure shall be 
150 psi.
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2.15 TYPE 3 EXPANSION JOINTS: TEFLON BELLOWS TYPE
A. Expansion joints shall be Teflon bellows type having three convolutions, ductile-iron flanges, Monel 

reinforcing ring, and a Teflon facing on the flanges. Minimum working pressure shall be 110 psi. 
Provide thrust harnesses. Flanges shall be Class 125, ASME B16.1. Products: Peabody-Dore Style E-
1608-B, Resistoflex No. R6905, or equal.

2.16 TYPE 4 EXPANSION JOINTS: SPHERICAL EXPANSION JOINTS
A. Spherical design expansion joints shall be chlorobutyl with polyester fiber reinforcing and be provided with 

steel retaining rings and Type 304 stainless steel gusset plates and control rods. Expansion joints shall 
have flat-face flanges integral with the body to match 125/150-pound flanges. Expansion joints for hot 
water service shall be rated at a minimum of 150 psig at 212°F.

Joint Size Flange to Flange Length 
(inches)

Minimum Pressure Rating 
(150°) (psi)

4-8 6 225
10-12 8 225
14-20 10-12 125

B. Expansion joints shall be manufactured by Metraflex Metrasphere, Proco Series 240, or equal.
2.17 TYPE 5 EXPANSION JOINTS: SINGLE; DOUBLE; OR TRIPLE ARCH RUBBER TYPE (24 INCHES 

AND SMALLER)
A. Expansion joints shall be rubber, single; double; or triple>> arch type, with integral flat-face ANSI Class 

125/150 flanges.
1. Cover Elastomer: Butyl; Neoprene; or Chlorobutyl.
2. Tube Elastomer: Butyl; Neoprene; Chlorobutyl; Teflon®; Hypalon®; or Nitrile.
3. Arch Type: Open or Filled>>.
4. Fluid: Potable water; Raw water; Raw sewage; or sludge.
5. Fluid Temperature Range: 40°F to 105°F.
6. Ambient Temperature Range: 30° F to 120°F.

B. Minimum working pressure shall be 150 psi for joints 12 inches and smaller, 120 psi for 14- and 16-
inch joints, 110 psi for 18- and 20-inch joints, and 100 psi for 24-inch joints. Provide steel thrust plates, 
retaining rings, and control rods. Products: Proco Style 220, General Rubber Style 1075, or equal.

2.18 TYPE 6 EXPANSION JOINTS: FLEXIBLE EXPANSION JOINTS
A. Each flexible expansion joint shall consist of two ball joints and two or three expansion sleeves.

Each expansion sleeve shall allow an expansion capability of at least 4 inches. Material of construction 
shall be ductile iron conforming to the material requirements of AWWA C153. Minimum deflection shall be 
15 degrees in both vertical and horizontal planes. Minimum pressure rating of the flexible coupling joint 
assembly shall be 350 psi. Provide stop collars on the sleeves to restrain the lateral travel. Provide 
synthetic rubber gaskets in sleeves and balls. Ends of assembly shall be flanged or mechanical joint to 
match the connecting piping.

B. Coat exposed, buried and submerged assemblies per Section 099000. Color of finish coat shall 
match the connecting piping or be the same as the connecting piping.

C. Flexible expansion joints shall be EBAA Iron, Inc., "Flex-Tend"; Romac Industries “FlexiJoint”; or 
equal.

2.19 TYPE 7: ELASTOMERIC COUPLING
A. Provide elastomeric couplings suitable for the pipe types and sizes to be connected. Elastomeric 

coupling shall consist of an elastomeric plastic sleeve and Type 304 or 305 stainless steel pipe 
clamps. Provide a minimum of two clamps for pipes up to 15 inches in outer diameter. Provide a 
minimum of four clamps on a sleeve 10 inches long for pipes larger in diameter than 15 inches.

2.20 TYPE 8 COUPLINGS: FOR CONNECTING VITRIFIED CLAY PIPE TO PLASTIC OR DUCTILE-IRON 
PIPE
A. Couplings shall consist of a styrene butadiene (SBR) or neoprene rubber body with stainless steel 

bands, housings, and clamps. The clamping device for couplings 10 inches and larger shall be cold-
rolled steel or stainless steel. Products: Calder Couplings for pipes 3 through 8 inches and 
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Ceramicweld Coupling for pipes 10 through 42 inches.
2.21 TYPE 9: EXPANSION LOOPS FOR COMPRESSED AIR PIPING

A. Expansion loops shall consist of two flexible sections of Type 300 stainless steel hose and braid, two 90-
degree elbows, and one 180-degree return with drain valve. Fittings shall be Schedule 40 carbon steel with 
male NPT connections. Expansion loops shall provide a minimum of 1-1/2 inches of axial movement in all 
directions and shall have a minimum pressure rating of 455 psi at 70°F. Install pipe guides within four pipe 
diameters of each side of the loop, as recommended by the expansion loop supplier. Manufacturers: 
Flexicraft, Metraflex, or equal.

2.22 TYPE 10: FLEXIBLE HOSE CONNECTORS 3 INCHES AND SMALLER
A. A. Flexible hose connectors 3 inches and smaller shall be of the corrugated metal hose type with an 

external braid. Connectors shall have a minimum pressure rating of 300 psi at a temperature of 150°F. 
Corrugation tubing material shall be Type 316 stainless steel with Type 316 or 321 stainless steel braid 
material. End connections shall be ground joint female union with ANSI/ASME B1.20.1 NPT threads; 
Class 150 flat-faced flanges. Length shall be 12-24 inches unless otherwise indicated. Flexible 
connectors shall be American BOA, Flexonics, Metraflex, or equal.

2.23 TYPE 11: FLEXIBLE ELASTOMERIC INTERNAL JOINT
A. Rubber Joint Liner: EPDM.
B. Bands, Shims, and Setscrews:

1. Stainless steel bands, spacers, shims, and setscrews for securing rubber membrane across 
piping joints shall be Type 316 per ASTM A240.

2. Welding: Perform welding with coated electrode 316L, AWS Class A5.4, AC-DC-16, with tensile 
strength of 70,000 psi.

C. Liquid Joint Lubrication:
1. Liquid joint lubricant to assist in installation of the rubber joint seal and bands shall be a nontoxic 

vegetable-based lubricating gel.
2. Required Properties:

a. Shall not deteriorate or decompose while in storage for a minimum of two years.
b. Shall have a soft pasty consistency suitable for use intended from 0°F to 120°F.
c. Shall not have any deteriorating effect on natural or synthetic rubber gaskets.
d. Shall not impart taste or odor to water.
e. Shall have no objectionable odor.
f. Shall be nontoxic and does not support the growth of bacteria.
g. pH: 9.6 minimum and 11 maximum (pH meter).
h. Method of Test: ASTM D562.
i. Shall not contain any petroleum-based oils or grease.
j. Shall not contain any materials considered toxic.

D. Filling Materials for Gaps Between Joints: The filling material shall be an injected elastomeric joint 
filler.

E. Epoxy:
1. Coating Appearance: Smooth, white, thixotropic liquid.
2. Gel Appearance: Smooth, white mastic of stiff consistency.
3. Service Temperature Range: 50°F to 200°F.

F. Thread Sealing Compound:
1. Thread sealing compound shall be a nontoxic paste type with Teflon.
2. Teflon Components Required Properties--Physical Data:

a. Flash Point: 410°F closed cup.
b. Specific Gravity: 1.4 to 1.42.
c. Viscosity: 200,000 to 275,000 centipoises.
d. Temperature Range: -50°F to 500°F.
e. Pressure Application: Maximum 10,000 psi.

G. Products: EPDM rubber material shall be AMEX-10/WEKO-SEAL from Miller Pipeline Corporation, 
telephone 317-293-0278; HY-FLEX from Lineal Industries, telephone 1-877-787-9461; or equal.
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Description Method Result
Flexural strength ASTM D790 6,000 psi
Flexural modulus ASTM D790 550,000 psi
Compressive strength, 
yield

ASTM D695 4,275 psi

Tensile strength ASTM D638 3,700 psi
Tensile ultimate elongation ASTM D638 1.4%
Hardness, Shore D ASTM D2583 85
Hardness, Pencil ASTM D3363 6H
Impact, IZOD ASTM D256 0.19 ft-lb/inch of notch
Temperature resistance Steel, unprimed 250°F

Temperature resistance Concrete 250°F
Solids content -------- 100%
Solvents present ------- None

2.24 TYPE 12 EXPANSION JOINTS: METAL BELLOWS PUMP CONNECTION JOINTS 1-1/2 THROUGH 24 
INCHES
A. Provide multiple bellows, annular, flanged expansion joint constructed from single or multiple metal 

laminations. Provide flow liner. Provide thrust restraining rod system. Minimum pressure rating shall be 
275 psi at a temperature of 200°F. Flanges shall be Class 150 per ASME B16.5. Provide fixed, flat-face 
flanges. Materials of construction shall be as follows:

Item Material Specification
Bellows or flow liner>> Stainless steel ASTM A240 or A666, Type 

304 or 321
Flanges Steel ASTM A285, Grade C

B. Products: Hyspan Model 5501 R or Keflex Type 151-TR or equal.

2.25 PIPE ALIGNMENT GUIDES FOR EXPANSION JOINTS AND EXPANSION COMPENSATORS (TYPES
1, 2, AND 3)
A. For copper pipes, use Hyspan Series 9500 Copper Tube Alignment Guides, Metraflex Style I, B-Line, 

Anvil International, or equal.
B. For bellows-type expansion joints and expansion loops in steel, PVC, and CPVC pipe, use Hyspan 

Series 9500 Pipe Alignment Guide, Metraflex Style I, B-Line, Anvil International, or equal.
2.26 BOLTS AND NUTS FOR FLANGES

A. See Section 400500.
2.27 THREADED CAPS FOR PROTECTION OF NUTS AND BOLT THREADS

A. See Section 400500.
PART 3 EXECUTION
3.1 INSTALLATION OF FLEXIBLE PIPE COUPLINGS, SEGMENTED SLEEVE COUPLINGS, AND 

EXPANSION JOINTS
A. Clean oil, scale, rust, and dirt from pipe ends. Clean gaskets in flexible pipe couplings before installing.
B. Install expansion joints per manufacturer's recommendations, so that 50% of total travel is available for 

expansion and 50% is available for contraction.
C. Lubricate bolt threads with graphite and oil prior to installation.
D. Install threaded nut and bolt thread protection caps after completing the bolt, nut, and gasket installation. 

Install on exposed; buried; and submerged flexible pipe couplings, transition couplings, flanged coupling 
adapters, dismantling joints, and segmented restrained sleeve couplings.
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3.2 INSTALLATION OF TYPE 11 FLEXIBLE ELASTOMERIC INTERNAL JOINT
A. Store the membranes in a cool, dry environment away from direct sunlight. Do not remove the rubber joint 

seals from the plastic bags prior to use. Store seals in a cool, dry environment and do not remove from 
their plastic bags until required for use. Do not allow them to remain in direct sunlight.

B. Surface Preparation of Joint Area: Prepare the area of pipe either side of the joint where the actual lip 
seals make contact with the pipe to a finish that will allow the lip seals to bed consistently and so provide 
a permanent seal.

C. Surface Lubrication: Immediately prior to fitting the seal, clean the area with a dry brush and coat with 
lubricant that is a nontoxic vegetable soap compatible with the composition of the flexible joint seal. Apply 
the lubricant using a paintbrush over the ground area. Do not pick up dust deposits from the unground 
surface into the lubricant and therefore onto the ground surface.

D. Positioning the Seal: Prior to placing the seal, coat the area of pipe which will be covered with the seal with 
an epoxy coating and allow to partially set up prior to seal installation. Check the seal for damage. Check 
that the test unit is tight before fitting the seal in place. Place the flexible joint seal in position bridging the 
joint gap, guided by the marks. Position the seal accurately on the ground areas. The test unit in the seal 
should be located at either 9 o'clock or 3 o'clock position. Position the seal parallel to the joint gap.

E. Positioning Retaining Bands: Place two stainless steel radiused shims, 6 inches long and 3/64-inch-thick, 
underneath the wedge area in the grooves, to provide a bridge that will transmit the radial load evenly to the 
flexible joint seal, as the bands are expanded. Then place the stainless steel bands in the grooves provided 
in the seal. Temporarily lock both bands in position.

F. Expanding the Seal into Position: Use the hydraulic expanding device to apply a set pressure to the 
retaining bands of the flexible joint seal.
1. When positioning the expander in line with the retaining band, ensure that the band remains in the 

groove of the flexible joint seal and does not become moved or dislodged. Ensure the expander is 
positioned correctly on the band.

2. The expander is expanded which radially transmits a load against the retaining band and flexible 
joint seal. Hold this pressure for at least two minutes. The range of pressure registered on the 
expander shall be 4,000 psi minimum and 5,000 psi maximum.

3. A space is provided at bottom dead center position of the expander that exposes the 
grooved-end cleats of the retaining band. Fit a radiused locking wedge piece between the
exposed gap of the expanded band ends. Select a size of wedge having a slight interference fit 
between the band ends, and tap the wedge (leading edge first) into position, locking in the 
compression of the flexible joint seal. The radius of the wedge shall equal the radius of the pipe.

4. Release the hydraulic pressure from the expander and repeat the procedure on the second 
retaining band of the seal.

5. Repeat this entire operation (i.e., re-expanded) not before 30 minutes have elapsed after the first 
expansion. This allows for any seal relaxation that may take place and usually a slightly larger wedge 
can be fitted. The load forces transmitted by the expander have been determined from test data and 
should not be altered by changing the pressure used to activate the expander.

G. Testing the Seal, Test 1: Apply two individual pressure tests to the seal before closing the pipeline.
Apply the first test after each section has been completed and not before 30 minutes have elapsed after 
the final fitting of the seal. Apply a pressure of 10 psig. Because of the excessive ballooning to the center 
membrane of the seal (that will occur at this higher pressure), lock a restraining device called a "test 
band" in its expanding position during testing. If the pressure test indicates leakage, determine the cause 
and repeat from Step E.

H. Testing the Seal, Test 2: In the second test, introduce 5 psig through the valve in the flexible joint seal.
Sustain this pressure while applying a soap and water test to the outer edge and entire body of the seal. 
Inspect for leakage. If pressure test indicates leakage, determine the cause and repeat from Step E.

I. Testing Valve Assembly: After the final test of 5 psig, seal the test valve of the flexible joint seal with a 
countersunk hex head completion plug using a nontoxic thread-sealing compound on the threads. 
Remove installation hardware, test band, and pressure gauges from the pipe.

3.3 PAINTING AND COATING
A. Coat buried flexible pipe couplings (including joint harness assemblies), transition couplings, 
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segmented sleeve couplings, and flanged coupling adapters per Section 099000. Coat buried bolt 
threads, tie bolt threads, and nuts per Section 099000. Then wrap the buried couplings with 
polyethylene wrap.

B. Coat flexible pipe couplings (including joint harness assemblies), transition couplings, segmented sleeve 
couplings, and flanged coupling adapters located indoors, in vaults and structures, and above ground 
with the same coating system as specified for the adjacent pipe. If the adjacent pipe is not coated, coat 
couplings per Section 099000.  Apply prime coat at factory.

C. Line carbon steel and iron flexible pipe couplings and segmented sleeve couplings per Section 099000.
D. Alternatively, line and coat carbon steel and iron flexible pipe couplings and segmented sleeve couplings 

with fusion-bonded epoxy.
E. Wrap Types 7 and 8 couplings with polyethylene.
F. Coat couplings, expansion joints; expansion compensators; and alignment guides located above ground 

or in vaults and structures [with the same coating system as specified for the adjacent pipe. If the 
adjacent pipe is not coated, coat couplings per Section 099000. Color shall match the color of the 
connecting pipe.

3.4 HYDROSTATIC TESTING
A. Hydrostatically test flexible pipe couplings, expansion joints, segmented sleeve couplings, and expansion 

compensators in place with the pipe being tested. Test in accordance with Section 400515.
3.5 PIPE HANGERS AND SUPPORTS FOR EXPANSION JOINTS AND EXPANSION COMPENSATORS 

(TYPES 1, 2, AND 3)
A. At each expansion compensator or bellows-type expansion joint located on horizontal piping runs, 

provide a pipe alignment guide within four pipe diameters of each end of the expansion joint or 
compensator. Provide a second pipe alignment guide within 14 pipe diameters of each end of the 
expansion joint or compensator.

B. Mount pipe alignment guides on wall brackets or steel channels as manufactured by Anvil 
International, B-Line, or equal.

END OF SECTION
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SECTION 400762
WALL PIPES, SEEP RINGS, AND PENETRATIONS

PART 1 GENERAL
1.1 DESCRIPTION

A. This section includes materials, installation, and testing of steel, cast-iron, and ductile-iron wall pipes 
and sleeves (including wall collars and seepage rings) and penetrations.

1.2 RELATED WORK SPECIFIED ELSEWHERE
A. Painting and Coating: 099000.
B. Precast Concrete Utility Structures: 330516.
C. General Piping Requirements: 400500.

1.3 SUBMITTALS
A. Submit shop drawings in accordance with Section 013300.
B. Submit detail drawings for fabricated steel or cast-iron wall and floor pipes and sleeves, wall flanges, 

seep rings, and sealing materials. Show dimensions and wall thicknesses.
C. Show flange sizes and the appropriate ANSI or AWWA flange dimensional standard where flanged 

end wall pipes or penetrations are used.
D. Show grooved-end dimensions and AWWA grooved-end dimensional standard where grooved-end 

wall pipes or penetrations are used.
E. List coating systems to be applied, manufacturer, and dry thickness of coatings. Call out coatings 

where coatings are to be applied.
F. List materials of construction, with ASTM material reference and grade.
G. Submit manufacturer's instructions for installing rubber annular hydrostatic sealing devices.
H. Submit six copies of the results of the leakage test for cast-iron sleeves having shrink-fit steel collars 

or collar halves bottomed in a groove and steel sleeves having welded steel collars.
1.4 WARRANTY

A. Full warranty against defects in materials and workmanship for one year after FINAL ACCEPTANCE; 
including all parts, labor, and expenses.

PART 2 PRODUCTS
2.1 GENERAL

A. Use cast-iron, ductile-iron, or fabricated steel wall sleeves when containing rubber annular hydrostatic 
sealing devices through which piping passes.

B. Use only cast-iron or ductile-iron wall pipes when connecting to cast-iron and ductile-iron pipe. Use 
only fabricated steel or stainless steel wall pipes when connecting to steel or stainless steel>> 
pipe, respectively.

C. Cast-iron flanges shall conform to ASME B16.1, Class 125 or 250, to match the flange on the 
connecting pipe.

D. Steel flanges shall conform to AWWA C207, Class D. Class 300 steel flanges 48 inches and smaller 
shall conform to AWWA C207, Class F. Class 300 flanges larger than 48 inches shall conform to the 
dimensions of ASME B16.1 Class 250 flanges. Flanges shall be flat face. Flanges shall match the 
flange on the connecting pipe.

E. See Section 400500 for flange bolts and gaskets.
2.2 CAST-IRON OR DUCTILE-IRON WALL PIPES AND SLEEVES

A. Provide cast- or ductile-iron wall pipes with ends as shown in the drawings for connection to adjacent 
cast-iron and ductile-iron pipe or for containing pipes where they pass through concrete walls, ceilings, 
and floor slabs. Provide seepage ring on wall pipes and sleeves passing through concrete walls and 
slabs that are to be watertight. Locate collars such that the collar is at the center of the wall or floor 
slab, unless otherwise shown in the drawings.

B. Wall pipes and sleeves shall be of the following types:
1. Pipe or sleeve with integrally cast seep ring.
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2. Pipe or sleeve with shrink-fit steel collar attached.
3. Pipe or sleeve with steel collar halves bottomed in a groove provided in the pipe or sleeve.
4. Pipe or sleeve with ductile iron collar welded continuously around pipe (360 degrees) on both 

sides of collar. Welding shall be done in pipe manufacturer’s shop by a qualified welder.
C. Minimum wall thickness for pipes and sleeves having integrally cast seep rings shall be as follows:

1. Pipe or Sleeve Size 3 inches: Minimum Wall Thickness 0.48 inches.
2. Pipe or Sleeve Size 4 inches: Minimum Wall Thickness 0.52 inches.
3. Pipe or Sleeve Size 6 inches: Minimum Wall Thickness 0.55 inches.
4. Pipe or Sleeve Size 8 inches: Minimum Wall Thickness 0.60 inches.
5. Pipe or Sleeve Size 10 inches: Minimum Wall Thickness 0.68 inches.
6. Pipe or Sleeve Size 12 inches: Minimum Wall Thickness 0.75 inches.
7. Pipe or Sleeve Size 14 inches: Minimum Wall Thickness 0.66 inches.
8. Pipe or Sleeve Size 16 inches: Minimum Wall Thickness 0.70 inches.
9. Pipe or Sleeve Size 18 inches: Minimum Wall Thickness 0.75 inches.
10. Pipe or Sleeve Size 20 inches: Minimum Wall Thickness 0.80 inches.
11. Pipe or Sleeve Size 24 inches: Minimum Wall Thickness 0.89 inches.

D. Minimum wall thickness of pipes or sleeves having shrink-fit collars shall be special Class 52. Cut 
shrink-fit collars from a 1/4-inch-thick steel ring. Attach the collar to a cast-iron or ductile-iron pipe or 
sleeve by heating the steel collar and allowing it to shrink over the pipe at the necessary location. 
Provide an epoxy bond (Keysite 740 or 742 or Scotchkote 302) between the pipe and collar. Sandblast 
the area of the pipe to be epoxy coated per SSPC SP-10.

E. Wall pipes or sleeves having steel collar halves bottomed in a groove shall be ductile iron Special 
Class 54 minimum unless otherwise shown. Wall flanges shall consist of 1/4-inch-thick steel seep ring 
halves for pipes through 24-inch and 3/8-inch-thick halves for pipe 30 inches and larger, bottomed in a 
groove provided on the pipe. The pipe groove shall be machine cut to a depth of 1/16 to 5/64 inch to 
provide a press fit for the seep ring. Seep ring halves shall be welded together after fit into groove but 
shall not be welded to pipe. Seep rings shall be sealed completely around the pipe with silicon sealant 
manufactured by Dow-Corning No. 790, General Electric Silpruf, or equal.

F. The material used in cast- or ductile-iron wall flanges, wall sleeves, and wall penetrations shall 
conform to ASTM A395, A436, A536, A48 (Class 35), or A126 (Class B).

G. Pressure test at least one of each size of cast-iron pipes or sleeves having shrink-fit steel collars or 
collar halves installed in a groove in the pipe at the place of fabrication to demonstrate watertightness 
of the seal between the collar and the sleeve. The test shall be at a pressure of 20 psig for four hours' 
duration and shall show zero leakage.

2.3 FABRICATED STEEL WALL PIPES AND SLEEVES
A. Provide fabricated steel wall pipes and sleeves with ends as shown in the drawings for connection to 

adjacent steel pipes, or for containing pipes, where they pass through concrete walls. Provide seepage 
ring or wall flange on wall pipes and sleeves passing through concrete walls and slabs that are to be 
watertight. Wall thickness shall be the same as the pipe wall thickness when connecting to steel pipe. 
Minimum wall thickness for sleeves containing pipes shall be standard weight per ASME B36.10 for 
sleeves 72 inches and smaller and 1/2 inch for sleeves greater than 72 inches through 96 inches.

B. Wall flanges shall be in the form of a steel wall collar welded to the steel sleeve or penetration. Cut 
welded wall collars from a 1/4-inch steel ring. Attach the collar to a steel wall pipe or sleeve with full 
circle, 3/16-inch fillet welds. Welding procedures shall be in accordance with ASME B31.3, Chapter V.

C. Steel pipe used in fabricating wall sleeves containing pipes shall comply with ASTM A53 (Type E or S), 
Grade B; ASTM A135, Grade B; ASTM A139, Grade B; or API 5L or 5LX. Wall pipes connecting to 
steel pipe shall be of the same material as the connecting pipe. Wall collar material shall comply with 
ASTM A36, A105, A181, or A182.

D. Stainless steel pipe used in fabricating wall pipes shall be of the same material as the connecting pipe.
Wall collar material shall comply with ASTM A240.

E. Pressure test at least one of each size of fabricated steel wall sleeve or penetration and collar 
assemblies at the place of fabrication to demonstrate watertightness of the seal between the collar and 
the sleeve. The test shall be at a pressure of 20 psig for four hours’ duration and shall show zero 
leakage.

2.4 RUBBER ANNULAR HYDROSTATIC SEALING DEVICES
A. Rubber annular hydrostatic sealing devices shall be of the modular mechanical type, utilizing 
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interlocking synthetic rubber links shaped to continuously fill the annular space between the pipe 
sleeve and the passing pipe. Assemble links to form a continuous rubber belt around the pipe, with a 
pressure plate under each bolthead and nut.

B. Materials of construction shall be as follows:
1. Pressure plate: Delrin plastic; carbon steel; Type 304 stainless steel; Type 316 stainless steel; 

or Reinforced nylon polymer.
2. Bolts and nuts for links: Type 303 or 316 stainless steel; or Zinc phosphated carbon steel.
3. Sealing element: EPDM or Nitrile rubber.

C. The size of the wall sleeve needed to accommodate the passing pipe shall be as recommended by the 
rubber annular seal manufacturer.

D. Provide centering blocks in 25 percent of the sealing elements on pipelines larger than 12 inches in 
diameter.

E. The rubber annular hydrostatic sealing devices shall be Link Seal as manufactured by Thunderline 
Corporation; Innerlynx as manufactured by Advance Products & Systems, Inc.; or equal.

2.5 BOLTS, NUTS, AND GASKETS FOR FLANGED-END WALL PIPES
A. See Section 400500.

2.6 POLYETHYLENE FOAM FILLER FOR PIPE PENETRATIONS
A. Packing foam shall be an extruded closed-cell polyethylene foam rod, such as Minicel backer rod, 

manufactured by Industrial Systems Department, Plastic Products Group of Hercules, Inc., 
Middletown, Delaware; Ethafoam, as manufactured by Dow Chemical Company, Midland, Michigan; or 
equal. The rod shall be 1/2 inch larger in diameter than the annular space.

2.7 POLYURETHANE SEALANT FOR PIPE PENETRATIONS
A. Sealant shall be multipart, polyurethane sealant, to cure at ambient temperature, for continuous 

immersion in water. Install as recommended by the manufacturer. Products: SIKA Sikaflex 2C or 
equal.

2.8 PAINTING AND COATING
A. Line and coat sleeves and pipes except stainless steel with fusion-bonded epoxy per Section 

099000 or Engineer approved fusion bonded epoxy coating system.
B. Coat penetrations and sleeves exposed, above ground, or in vaults and structures in accordance with 

Section 099000 or Engineer approved fusion-bonded epoxy coating system.
C. Coat submerged sleeves and penetrations per Section 099000, System No. 12 or Engineer approved 

fusion bonded epoxy coating system.
D. Coat buried sleeves and penetrations per Section 099000, System No. 10 or Engineer approved 

fusion bonded epoxy coating system.
E. Do not coat stainless steel sleeves and penetrations.

PART 3 EXECUTION
3.1 LOCATION OF PIPES AND SLEEVES

A. Provide a wall or floor pipe where shown in the drawings and wherever piping passes through walls or 
floors of tanks or channels in which the water surface is above the pipe penetration.

B. Provide a floor sleeve where shown in the drawings and wherever plastic pipe, steel, or stainless steel 
pipe 3 inches and smaller or stainless steel or copper tubing passes through a floor or slab. Provide a 
rubber annular sealing device in the annular space between the sleeve and the passing pipe or tubing.

C. Provide wall sleeves where shown in the drawings and wherever plastic, steel or stainless steel pipe 3 
inches and smaller, or stainless steel or copper tubing passes through a wall. Provide a single rubber 
annular seal when the wall is 8 inches thick or less. Provide two rubber annular seals (one at each end 
of the sleeve) when the wall is more than 8 inches thick. Pack the annular space with polyethylene 
foam filler and fill the ends of the penetration with 2 inches of elastomeric sealant on both sides of 
the structure.

D. Where wall sleeves are installed in which water or soil is on one or both sides of the channel or wall, 
provide two rubber annular seals (one at each end of the sleeve).

E. Where pipes pass through walls or slabs and no sleeves or wall or floor pipe with seep ring is 
provided, pack the annular space with polyethylene foam filler and fill the ends of the penetration with 
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2 inches of elastomeric sealant on both sides of the structure.
3.2 INSTALLATION IN EXISTING CONCRETE WALLS AND SLABS

A. Core drill holes 1 to 2 inches larger in diameter than the outside diameter of the wall flange or collar.
Install wall pipe and collar assembly axially aligned with the piping to which it will be connected or will
contain. Pack the void space between the sleeve and concrete with polyethylene foam filler and fill the 
ends of the penetration with 2 inches of elastomeric sealant on both sides of the structure.

3.3 INSTALLATION IN NEW CONCRETE WALLS AND SLABS
A. Install wall pipes and sleeves in walls before placing concrete. Do not allow any portion of the pipe or 

sleeve to touch any of the reinforcing steel. Install wall pipe or sleeve and collar assembly axially 
aligned with the piping to which it will be attached or will contain. Provide supports to prevent the pipe 
or sleeve from displacing or deforming while the concrete is being poured and is curing.

3.4 INSTALLATION IN DRY FLOORS AND SLABS
A. Install pipe sleeves and spools in concrete floors and slabs which do not have water over them such 

that the sleeve or pipe extends from the bottom of the floor or slab to an elevation sufficient to make 
pipe and fitting connections; unless shown otherwise in the drawings.

3.5 INSTALLATION OF WALL PIPES HAVING FLANGED END CONNECTIONS
A. Check alignment before grouting in place or pouring concrete. Realign if the sleeve is not properly 

aligned.
B. Install flanged end wall sleeves or penetrations with bolt holes of the end flanges straddling the 

horizontal and vertical centerlines of the sleeve.
3.6 QUALIFICATIONS OF WELDERS

A. Welder qualifications shall be in accordance with AWS D1.1.
3.7 INSTALLATION OF RUBBER ANNULAR HYDROSTATIC SEALING DEVICES

A. Install in accordance with the manufacturer's instructions.
3.8 FIELD TESTING

A. Check each wall penetration for leakage at the time the hydraulic structure is tested for leakage; see 
Section 033000. Penetrations shall show zero leakage.

END OF SECTION
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SECTION 400764
PIPE HANGERS AND SUPPORTS

PART 1 GENERAL
1.1 DESCRIPTION

A. This section includes materials and installation of pipe hangers and supports including accessory items, such 
as anchor bolts and screws; pipe spiders; neoprene isolation pads; cable trays for hoses; and drip guards.

1.2 RELATED WORK SPECIFIED ELSEWHERE
A. Painting and Coating: 099000.
B. Flexible Pipe Couplings and Expansion Joints: 400722.
C. Wall Pipes, Seep Rings, and Penetrations: 400762.

1.3 SUBMITTALS
A. Submit shop drawings in accordance with the Section 013300.
B. Provide line drawings of each piping system to the scale shown in the drawings, locating each support or hanger. 

Identify each type of hanger or support by the manufacturer's catalog number or figure.

C. Provide installation drawings and manufacturer's catalog information on each type of hanger and support used. 
Clearly indicate the actual pipe outside diameter (not just nominal pipe size) that is used for the hangers and 
supports.

D. Submit layout drawings for the drip guards, showing dimensions and thicknesses. Show design of seam or 
joint where field connections will be made between sections and pieces of drip guards.
Submit a certificate listing the type of resin to be used, describing the manufacturer's brand name or designation, 
composition, and characteristics.

1.4 WARRANTY
A. Full warranty against defects in materials and workmanship for one year after FINAL ACCEPTANCE,

including all parts, labor, and expenses.
PART 2 - PRODUCTS
2.1 DESIGN CRITERIA.

A. Pipe supports, anchors, and expansion joints have been indicated on the Drawings in certain locations, but no 
attempt has been made to indicate every pipe support, anchor, and expansion joint. The Contractor shall design 
anchors, pipe supports, expansion joints, and flexible couplings not already shown on the Drawings, in 
accordance with the requirements specified herein. Additional pipe supports may be required adjacent to 
expansion joints, couplings, valves, meters, and equipment. Contractor shall not delete or relocate supports, 
expansion joints, or couplings shown in the Drawings without the Engineer’s approval.

B. Absence of pipe supports and details on the Drawings shall not relieve the Contractor of responsibility of 
providing them throughout the plant.

C. The Contractor’s design shall include pipe supports, bracing, and anchorage adjacent to expansion joints, 
couplings, valves, in-line devices, equipment, wyes and tees, or changes in direction as required for dismantling 
piping, removing valves or other in-line devices, disconnecting piping from equipment, and pipe support, in 
addition to supports in accordance with the maximum spacing specified herein.

D. Pipe support and hanger components shall withstand hydrostatic loads, up-lift forces, dead loads imposed by 
the weight of the pipes, fittings, and valves (all filled with water), plus valve actuators and any insulation, and 
internal test pressures, and shall have a minimum safety factor of five based on material ultimate strength.

E. All piping shall be rigidly supported so there is no visible movement or visible sagging between supports. 
The system shall comply with specified code requirements.

F. Provide anchors to resist thrust due to temperature changes, changes in diameter or direction, or dead-ends. 
Anchors shall be located as specified to force expansion and contraction to occur at expansion joints, loops, or 
elbows, and as needed to prevent excessive bending stresses and opening of mechanical couplings. Anchorage 
for temperature changes shall be centered between elbows and mechanical joints used as expansion joints. 
Anchorage for bellow type expansion joints may be 
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located adjacent to the joint.
G. When expansion joints are required, pipe guides shall be provided adjacent to bellows type expansion joints. 

Guides will not be required where mechanical couplings are permitted as expansion joints. Guides shall be 
located on both sides of expansion joints, except where anchors are adjacent to the joint. Unless otherwise 
indicated on the Drawings, one guide shall be within four pipe diameters from the joint and a second guide within 
14 pipe diameters from the first joint. Pipe supports shall allowadequate movement; pipe guides shall not be used 
for support. Pipe guides shall be provided at locations as recommended by the manufacturer.

H. Pipe supports for insulated cold piping systems shall be sized for the outside diameter of the insulated pipe, and 
an insulation protection shield shall be installed between the support and the insulation. Rigid insulation inserts 
shall be installed between the pipe and the insulation shields for piping larger than
2-inches or when needed to prevent crushing of the insulation. Inserts shall be of the same thickness as the 
adjacent insulation and shall be vapor sealed.

I. When supports for the FRP piping systems are in contact with less than 180-degrees of the pipe surface or when 
the width of the support is less than one-third the nominal pipe diameter (4-inches minimum), and FRP saddle, 
shaped to the outside diameter of the pipe, shall be bonded to at least the bottom 120-degrees of the pipe.

J. Supply design criteria to the precast concrete manufacturer for any piping supported from the precast members.
K. Hanger and Support Systems.

1. Pipe hangers and supports shall be as manufactured by Anvil, Unistrut, B-Line, Superstrut, or equal.
2. Pipe hangers and supports shall comply with MSS SP-58 for the standard types referenced in the drawings. 

Construct special hangers and supports if detailed in the drawings. Type numbers for standard hangers and 
supports shall be in accordance with MSS SP-58 as listed below:
a. Type 1: Adjustable steel clevis.

1) Manufacturer and Model: Anvil Fig. 590 or 260 or approved equal.
b. Type 3: Steel double-bolt pipe clamp.

1) Manufacturer and Model: Anvil Fig. 295A or 295H or approved equal.
c. Type 4: Steel pipe clamp (pipes smaller than 3 inches).

1) Manufacturer and Model: Anvil Fig. 212 or approved equal.
d. Type 4: Steel pipe clamp (pipes 3 inches and larger).

1) Manufacturer and Model: Anvil Fig. 216 or approved equal.
e. Type 5: Pipe hanger support plate.

1) Manufacturer and Model: Anvil Fig. 49 or approved equal.
f. Type 6: Adjustable swivel pipe ring.

1) Manufacturer and Model: Anvil Superstrut 714, Anvil Fig. 104, or approved equal.
g. Type 7: Adjustable steel band hanger.

1) Manufacturer and Model: Anvil Fig. 69 or approved equal.
h. Type 8: Trapeze Beam.

1) Manufacturer and Model: Anvil Fig. 45 or approved equal.
i. Type 9: Adjustable band hanger.

1) Manufacturer and Model: Anvil Fig. 97 or approved equal.
j. Type 10: Adjustable swivel ring band hanger.

1) Manufacturer and Model: Anvil Fig. 70 or approved equal.
k. Type 11: Split pipe ring with adjustable turnbuckle.

1) Manufacturer and Model: Anvil Fig. 108 or approved equal.
l. Type 13: Steel turnbuckle.

1) Manufacturer and Model: Anvil Fig. 230 or approved equal.
m. Type 14: Steel clevis.

1) Manufacturer and Model: Anvil Fig. 299 or approved equal.
n. Type 15: Swivel turnbuckle.

1) Manufacturer and Model: Anvil Fig. 114 or approved equal.
o. Type 16: Malleable iron socket.

1) Manufacturer and Model: Anvil Fig. 110R or approved equal.
p. Type 17: Steel weldless eye nut.

1) Manufacturer and Model: Anvil Fig 290 or approved equal.
q. Type 18: Steel or malleable iron concrete insert.
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1) Manufacturer and Model: Anvil Fig. 281, Superstrut 452 or approved equal.
r. Type 19: Top beam C-clamp.

1) Manufacturer and Model: Anvil Fig. 92 or approved equal.
s. Type 20: Side I-beam or channel clamp.

1) Manufacturer and Model: Anvil Fig. 14 or 217 or approved equal.
t. Type 21: Center I-beam clamp.

1) Manufacturer and Model: Anvil Figure 134 or approved equal.
u. Type 22: Welded attachment type.

1) Manufacturer and Model: Anvil Fig. 66 or approved equal.
v. Type 23: C-clamp.

1) Manufacturer and Model: Anvil Fig. 86 or approved equal.
w. Type 24: U-bolt.

1) Manufacturer and Model: Anvil Fig. 137 or approved equal.
x. Type 26: Clip.

1) Manufacturer and Model: Anvil Fig. 262 or approved equal.
y. Type 28: Steel I-beam clamp with eye nut.

1) Manufacturer and Model: Anvil Fig. 228 or approved equal.
z. Type 29: Steel wide flange.

1) Manufacturer and Model: Anvil Fig. 228 clamp with eye nut aa.  
Type 30: Malleable iron beam clamp with extension piece.

1) Manufacturer and Model: Superstrut CM-754 or approved equal. ab.  
Type 31: Light welded steel bracket.

1) Manufacturer and Model: Anvil Fig. 194 or approved equal.
ac.  Type 32: Medium welded steel bracket.

1) Manufacturer and Model: Anvil Fig. 195 or approved equal. ad.  
Type 33: Heavy welded steel bracket.

1) Manufacturer and Model: Anvil Fig. 199 or approved equal. ae.  
Type 34: Side beam bracket.

1) Manufacturer and Model: Anvil Fig. 202 or approved equal.
af.   Type 36: Pipe saddle support.

1) Manufacturer and Model: Anvil Fig. 258 or approved equal. ag.  
Type 37: Pipe stanchion saddle.

1) Manufacturer and Model: Anvil Fig. 259 or approved equal. ah.  
Type 38: Adjustable pipe saddle support.

1) Manufacturer and Model: Anvil Fig. 265 or approved equal.
ai. Type 39: Steel pipe covering.

1) Manufacturer and Model: Anvil Fig. 160, 161, 162, 163, 164, or 165; Superstrut A 789; or 
approved equal.

aj. Type 40: Insulation protection shield.
1) Manufacturer and Model: Anvil Fig. 167 or approved equal. ak.  

Type 41: Single pipe roll.
1) Manufacturer and Model: Anvil Fig. 171 or approved equal.

al. Type 43: Adjustable roller hanger with swivel.
1) Manufacturer and Model: Anvil Fig. 181 or approved equal. am. 

Type 44: Pipe roll, complete.
1) Manufacturer and Model: Anvil Fig. 271 or approved equal. an.  

Type 45: Lateral Brace Clamp.
1) Manufacturer and Model: Anvil Fig. 775 or approved equal.

3. Hangers, rods, clamps, protective shields, metal framing, support components, and hanger 
accessories shall be hot-dipped galvanized per ASTM A153; or plain carbon steel (ASTM A36, A575, 
or A576) unless noted otherwise.

4. Hangers, rods, clamps, protective shields, metal framing, support components, and hanger accessories in 
treatment process, pumping, and chemical storage/feed areas and rooms shall be stainless steel or FRP.

5. Submerged hangers, rods, clamps, protective shields, metal framing, support components, and hanger 
accessories in wet wells, tanks, channels or tank covers shall be Type 316 stainless steel.
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L. Offset Pipe Clamp.
1. Anvil Figure 103 or equal. Material shall be carbon steel; Type 304 stainless steel; or Type 316 

stainless steel.
M. Miscellaneous Pipe Supports and Hangers.

1. Pipe Anchor Chair: Anvil Figure 198 or equal.
2. One Hole Clamp: Anvil Figure 126 or equal.
3. Roller Chair: Anvil Figure 175 or equal.

N. Steel Channel Framing System.
1. Steel channel frames shall be 1-5/8 inches wide by 1-5/8 or 3-1/4 inches high by 12-gauge metal thickness, 

unless otherwise shown in the drawings. Material shall conform to ASTM A36, A570 (Grade 33 minimum), 
or A653 unless stainless steel is indicated in the drawings. Stainless steel shall be Type 304. One side of 
the channel shall have a continuous open slot with inturned clamping ridges. Maximum allowable stress 
under any combination of applied uniformly distributed loads and concentrated loads shall not exceed those 
recommended in the AISC or AISI. Deflection shall not exceed 1/240 of span. Use multiple
back-to-back channels to achieve these criteria if single channels are not sufficient. Products: Unistrut 
P1000 or P5000 Series, B-Line B11 or B22 Series, or equal.

2. Steel channels shall be hot-dipped galvanized per ASTM A153; plain; coated with 20 mils of white PVC per 
ASTM D1784; or coated with Engineer approved fusion-bonded epoxy system.

3. Nuts shall be machined and case hardened. Provide rectangular nuts with the ends shaped to permit a 
quarter turn crosswise in the framing channel. Provide two serrated grooves in the nut to engage the 
inturned edges of the channel.

4. Pipe clamps (including attachment screws and nuts) shall be Unistrut P1100 or P2000 Series, B-Line 
B2000 Series, or equal. Material shall be Type 304 stainless steel.

5. Hanger rods for trapezes shall be hot dipped galvanized carbon steel (ASTM A36, A575, or A576) unless 
stainless steel is indicated in the drawings. Stainless steel hanger rod material shall comply with ASTM 
A276, Type 304.

6. Accessory fittings and brackets shall be the same material as the channel or trapeze. Provide coating 
on carbon steel fittings and brackets as specified for the channels and frames.
a. Flat Plate Fittings: Unistrut P1065, P1066, P1925; Superstrut AB-206, AB-207; or equal.
b. Post Bases: Unistrut P2072A, Superstrut AP-232, or equal.
c. 90-Degree Brackets: Unistrut P1326, P1346; Superstrut AB-203; or equal.
d. Rounded-End Flat Plate Fittings: Unistrut P2325, Superstrut X-240, or equal.

7. Parallel pipe clamps shall be Unistrut P1563 through P1573, Superstrut AB-719, or equal.
Material shall be hot-dipped galvanized carbon steel, coated as specified for channels and frames 
unless stainless steel is indicated in the drawings.  Stainless steel clamp material shall comply with 
ASTM A276, Type 304.

O. FRP Channel Framing System.
1. FRP pipe hangers and supports shall be Aickinstrut, Inc., or equal.
2. Material properties shall be as follows:

a. Longitudinal Direction:
1) Ultimate Tensile (psi): 35,000 minimum.
2) Ultimate Compressive (psi): 35,000 minimum.
3) Ultimate Flexural (psi): 35,000 minimum.
4) Tensile Modulus (psi): 3.0 x 10^6 minimum.
5) Flexural Modulus (psi): 2.0 x 10^6 minimum.
6) Ultimate Shear Strength (psi): 6,000 minimum.
7) Izod Impact (ASTM D256) Ft-lb/inch notch: 30 minimum.

b. Transverse Direction:
1) Ultimate Tensile (psi): 10,000 minimum.
2) Ultimate Compressive (psi): 20,000 minimum.
3) Ultimate Flexural (psi): 14,000 minimum.
4) Tensile Modulus (psi): 1.0 x 10^6 minimum.
5) Compressive Modulus (psi): 1.4 x 10^6 minimum.
6) Flexural Modulus (psi): 1.0 x 10^6 minimum.
7) Ultimate Shear Strength (psi): 5,500 minimum.
8) Ultimate Bearing Stress (psi): 35,000 minimum.
9) Izod Impact (ASTM D256) Ft-lb notch: 5 minimum.
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c. Hardness:
1) Barcol Test: 50 minimum.

3. Glass fiber reinforced composites and plastic products shall have a flame spread rating of 25 or less when 
tested per ASTM E84.

4. Channel framing shall be 1-5/8 inches deep by 1-5/8 inches wide and shall be made using vinylester resin 
equal to Derakane 411, Ashland Hetron 922, or Reichhold Dion 9800. It shall have a nexus polyester 
surfacing veil over 100% of the surface which, along with a filler system, will protect against degradation 
from ultraviolet light. Channel shall be supplied with integral notches 1 inch on center. Notches shall be 
located on the interior flange to prevent slippage of pipe clamps and fittings after installation. In place of 
notched channel, unnotched channel may be used if the vertical channel sections supporting the horizontal 
piping are provided with stop lock hardware at each pipe clamp to prevent slippage. Channel framing shall 
be Aickinstrut G.R.P. Type V 200 series or equal.

5. Channel framing connections shall be made with vinylester glass fiber composite nuts, bolts, all threaded 
rods, channel fittings, bases, and hanger assemblies. Nuts, bolts, and rods shall be Aickinstrut 4200 
series, Strut Tech PVCG, or equal. Channel fittings shall be Aickinstrut 2800 style or equal.

6. Load-bearing pipe clamps and nonload-bearing pipe straps shall be nonmetallic and nonconductive 
and shall be made by the injection molding process using polyurethane base resin. Pipe clamps and 
straps shall be Aickinstrut 3100 series or equal.

7. Clevis hangers shall be made with vinylester glass fiber and be Aickinstrut 1500 series or equal.
8. Hanger rods for trapezes shall be hot dipped galvanized carbon steel (ASTM A36, A575, or A576) unless 

stainless steel is indicated in the drawings. Stainless steel hanger rod material shall comply with ASTM 
A276, Type 304.

P. Pipe Spiders.
1. Superstrut S-794 or equal.

Q. Waffle Isolation Pads.
1. Mason Type "W"; Machinery Installation Systems "Unisorb" Type S, SB, F, or FB; or equal.

Provide minimum 1/4-inch thickness.
R. Neoprene Isolating Sleeves for Metal Pipe 6 Inches and Smaller.

1. Unistrut P2600, B-Line "Vibrocushion," or equal.
S. Cable Trays for Support of Chemical Hoses.

1. Provide PVC-coated aluminum, 3-inch loading depth ladder-type cable trays with 6-inch rung spacing. Width 
shall be 12 inches unless otherwise shown in the drawings. Cable tray shall have a capacity of 56 pounds 
per foot at 12-foot spacing with a 1.73-inch-capacity deflection. Side members shall have outward flanges. 
Design loading with a safety factor of 1.5 per NEMA VE-1. Conform to NEMA Class 12A.

2. Cable tray shall be P-W Western, Inc., No. 06-4D03-0012-12; T. J. Cope, Inc., No. 3338-12-SL-12-06; or 
equal.

3. Provide aluminum support brackets, hold-down clamps (P-W Western, Inc., No. 9988-1B23-01; T.
J. Cope, Inc., No. 9018; or equal), and cable clamps (P-W Western, Inc., No. 9996-1911-21; T. J. Cope, Inc., 
No. SCC-400; or equal) for support of cable trays.

T. Drip Guards.
1. Drip guards shall be minimum 1/4 inch thick, PVC or FRP. Color shall be white.
2. PVC shall conform to ASTM D1784, Cell Classification 12454-B and ASTM D1927, Type I.
3. Seams or joints between sections and pieces shall be leak free. Design joints so that liquid can flow 

across the joint and not form ponds.
4. FRP drip guards shall include a corrosion-resistant layer on the side of the drip guard exposed to piping. 

The exposed corrosion-resistant layer shall be resin rich, shall consist of Type C glass monofilament 
surfacing mat or Nexus organic fiber, and shall be a minimum of 20 mils thick. Glass content in the 
corrosion-resistant layer shall not exceed 23% by weight. The structural layer shall be composed of 
chopped strand mat having a minimum glass content of 30% by weight. The overall glass content of the 
finished laminate shall be at least 30% by weight. Provide resin throughout the laminate. Determine 
glass content per ASTM D2584. Resin shall be Derakane 411, Reichhold Dion 9800, Ashland Hetron 
922, or equal. Construction shall comply with ASTM D2563, Level II. Hardness shall be at least 90% of 
the resin manufacturer's recommended Barcol hardness, with a minimum Barcol hardness of 30, with 
the resin fully cured. Maximum strain in the laminate shall be 0.001 inch/inch. Maximum 
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air bubble size in the laminateshall be 1/16 inch. Maximum frequency of air bubbles shall be 10 per 
square inch of laminate. Construction shall comply with NBS Voluntary Product Standard PS 15-69.

5. Provide nylon washers (minimum 1/8 inch thick) on both sides of holes where pipe hangers penetrate the 
drip guard. Provide Type 316 stainless steel nuts to connect the drip guards to pipe hangers and supports.

U. Anchor Bolts, Screws, and inserts.
1. Anchor bolts and screws for attaching pipe supports and hangers to walls, floors, ceilings, and roof beams 

shall be hot-dipped galvanized steel, ASTM A307 or Type 316 stainless steel, ASTM A276 or F593. Nuts 
shall be galvanized steel, ASTM A563 or Type 316 stainless steel, ASTM A194, Grade 8M or ASTM F594, 
Type 316 stainless steel.

2. Concrete inserts or anchor bolts shall be used to support piping from new cast-in-place concrete.
Adhesive anchors shall be used to fasten supports to existing concrete and masonry.

3. Inserts:
a. Reference building structural concrete drawings for concrete inserts. When not provided as part of the 

building concrete structure, provide inserts for suspending hangers from reinforced concrete slabs and 
side of reinforced concrete beams. It shall be the Contractor’s responsibility to accurately locate and 
attach inserts to concrete forms.

b. Where inserts are omitted, drill through concrete slab from below and provide thru-bolt with recessed 
square steel plate and nut recessed into and grouted flush with slab. X-ray locate existing 
reinforcement before drilling.

PART 3 - EXECUTION
3.1 PIPE HANGER AND WALL SUPPORT SPACING

A. Install pipe hangers and wall supports on horizontal and vertical runs at the spacing shown or detailed in the 
drawings. Provide hanger rods (for horizontal runs) and wall supports of the sizes shown or detailed in the 
drawings. If no spacing or rod sizes are given in the drawings or in the specifications for a particular piping 
system, use the following:

B. Pipe Hanger and Wall Support Spacing for Steel and Ductile-Iron Pipe:
1. Pipe Size (inches): 3/8 and smaller.

a. Support/Hanger Max Spacing (feet): 4
b. Minimum Rod Size (inches): 3/8
c. Pipe Size (inches): 1/2 through 1.

1) Support/Hanger Max Spacing (feet): 6
2) Minimum Rod Size (inches): 3/8

d. Pipe Size (inches): 1-1/4 through 2.
1) Support/Hanger Max Spacing (feet): 8
2) Minimum Rod Size (inches): 3/8

e. Pipe Size (inches): 2-1/2 and 3.
1) Support/Hanger Max Spacing (feet): 10.
2) Minimum Rod Size (inches): 1/2

f. Pipe Size (inches): 3-1/2 and 4.
1) Support/Hanger Max Spacing (feet): 10
2) Minimum Rod Size (inches): 5/8

g. Pipe Size (inches): 6.
1) Support/Hanger Max Spacing (feet): 12
2) Minimum Rod Size (inches): 3/4

h. Pipe Size (inches): 8.
1) Support/Hanger Max Spacing (feet): 12
2) Minimum Rod Size (inches): 7/8

i. Pipe Size (inches): 10 and 12.
1) Support/Hanger Max Spacing (feet): 14
2) Minimum Rod Size (inches): 7/8

j. Pipe Size (inches): 14 and 16.
1) Support/Hanger Max Spacing (feet): 16
2) Minimum Rod Size (inches): 1

k. Pipe Size (inches): 18.
1) Support/Hanger Max Spacing (feet): 15
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2) Minimum Rod Size (inches): 1
l. Pipe Size (inches): 20 through 24.

1) Support/Hanger Max Spacing (feet): 9
2) Minimum Rod Size (inches): 1-1/4

m. Pipe Size (inches): 30.
1) Support/Hanger Max Spacing (feet): 7
2) Minimum Rod Size (inches): 1-1/4

2. Pipe Hanger or Wall Support Spacing for PVC and CPVC Pipe:
a. Pipe Size (inches): 3/4.

1) Support/Hanger Max Spacing (feet): 4
2) Minimum Rod Size (inches): 3/8

b. Pipe Size (inches): 1.
1) Support/Hanger Max Spacing (feet): 4
2) Minimum Rod Size (inches): 3/8

c. Pipe Size (inches): 1-1/4.
1) Support/Hanger Max Spacing (feet): 4-1/2
2) Minimum Rod Size (inches): 3/8

d. Pipe Size (inches): 1-1/2.
1) Support/Hanger Max Spacing (feet): 5
2) Minimum Rod Size (inches): 3/8

e. Pipe Size (inches): 2.
1) Support/Hanger Max Spacing (feet): 5
2) Minimum Rod Size (inches): 3/8

f. Pipe Size (inches): 2-1/2.
1) Support/Hanger Max Spacing (feet): 5
2) Minimum Rod Size (inches): 1/2

g. Pipe Size (inches): 3.
1) Support/Hanger Max Spacing (feet): 6
2) Minimum Rod Size (inches): 1/2

h. Pipe Size (inches): 4.
1) Support/Hanger Max Spacing (feet): 6
2) Minimum Rod Size (inches): 5/8

i. Pipe Size (inches): 6.
1) Support/Hanger Max Spacing (feet): 7
2) Minimum Rod Size (inches): 3/4

j. Pipe Size (inches): 8.
1) Support/Hanger Max Spacing (feet): 7
2) Minimum Rod Size (inches): 7/8

k. Pipe Size (inches): 10.
1) Support/Hanger Max Spacing (feet): 8
2) Minimum Rod Size (inches): 7/8

l. Pipe Size (inches): 12.
1) Support/Hanger Max Spacing (feet): 8
2) Minimum Rod Size (inches): 7/8

3. Pipe Hanger or Wall Support Spacing for Copper Tubing and Pipe:
a. Pipe Size (inches): 1 and smaller.

1) Support/Hanger Max Spacing (feet): 4
2) Minimum Rod Size (inches): 3/8

b. Pipe Size (inches): 1-1/4 through 2.
1) Support/Hanger Max Spacing (feet): 6
2) Minimum Rod Size (inches): 3/8

c. Pipe Size (inches): 2-1/2 through 3.
1) Support/Hanger Max Spacing (feet): 8
2) Minimum Rod Size (inches): 1/2

4. For piping services not described, provide hangers and supports per MSS SP-58 and SP-69.
5. Provide bracing for piping 8 inches and smaller that is installed on hangers or trapezes per MSS SP-127, 

except provide lateral bracing at maximum 10-foot center-to-center spacings. Provide sway bracing for 
hangers for piping larger than 8 inches as detailed in the drawings.
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C. Pipe Support Spacing for Supports on Top of Slabs or Grade
1. Install pipe supports on horizontal runs at the spacing shown or detailed in the drawings. Provide supports 

of the type shown or detailed in the drawings. If no spacings are given in the drawings or in the 
specifications for a particular piping system, use the following:

2. Pipe Support Spacing for Steel and Ductile-Iron Pipe:
a. Pipe Size (inches): 3/8 and smaller.

1) Support/Hanger Max Spacing (feet): 4.
b. Pipe Size (inches): 1/2 through 1.

1) Support/Hanger Max Spacing (feet): 6.
c. Pipe Size (inches): 1-1/4 through 2.

1) Support/Hanger Max Spacing (feet): 8.
d. Pipe Size (inches): 2-1/2 and 3.

1) Support/Hanger Max Spacing (feet): 10.
e. Pipe Size (inches): 3-1/2 and 4.

1) Support/Hanger Max Spacing (feet): 10.
f. Pipe Size (inches): 6.

1) Support/Hanger Max Spacing (feet): 12.
g. Pipe Size (inches): 8.

1) Support/Hanger Max Spacing (feet): 12.
h. Pipe Size (inches): 10 and 12.

1) Support/Hanger Max Spacing (feet): 14.
i. Pipe Size (inches): 14 and 16.

1) Support/Hanger Max Spacing (feet): 16.
j. Pipe Size (inches): 18.

1) Support/Hanger Max Spacing (feet): 16.
k. Pipe Size (inches): 20 through 24.

1) Support/Hanger Max Spacing (feet): 18.
l. Pipe Size (inches): 30.

1) Support/Hanger Max Spacing (feet): 18.
m. Pipe Size (inches): 36.

1) Support/Hanger Max Spacing (feet): 12.
3. Pipe support spacing for other pipe materials shall be the same as described above in paragraph entitled 

“Pipe Hanger and Wall Support Spacing.”
D. Installing Pipe Hangers and Supports

1. Pipe hangers, brackets, and supports shall be furnished complete with all necessary inserts, anchor 
bolts, bolts, nuts, washers, and other accessories.

2. All piping shall be supported in a manner which will prevent undue stress on any valve, meter, fitting, or 
piece of equipment. In addition, pipe supports shall be provided at changes in direction or elevation, 
adjacent to flexible couplings, and where otherwise shown in the Drawings. Pipe supports and hangers 
shall not be installed in equipment access areas.

3. Provide separate hangers or supports at each valve. Provide one hanger or support around each end of the 
valve body or on the adjacent connecting pipe within one pipe diameter of the valve end. Provide additional 
hangers or supports to relieve eccentric loadings imposed by offset valve actuators.

4. Provide separate hangers or supports at each pipe elbow, tee, or fitting. Provide separate hangers 
or supports on both sides of each non-rigid joint or flexible pipe coupling.

5. Where horizontal piping is arranged with two or more parallel pipe runs, trapeze hangers may be used in 
lieu of individual hangers. Trapeze assembly shall consist of structure attachments as previously specified 
with rod size dependent upon total weight supported. Spacing of assemblies shall be determined by the 
minimum pipe size included in the group supported. Trapeze horizontal assemblies shall be structural angle 
or channel section of sufficient size to prevent measurable sag between rods. All pipe runs shall be 
attached to the horizontal with intermediate pipe guides and U-bolts or one-hole clamps. Pre-engineered 
support equipment may be used when selected and installed in accordance with the manufacturer’s 
recommendations.

6. Adjust pipe hangers per MSS SP-89, paragraph 10.6.
7. Install leveling bolts beneath support baseplates. Provide 3/4 to 1-inch thick non-shrink, non-

staining grout pad beneath each base.
8. Install piping without springing, forcing, or stressing the pipe or any connecting valves, pumps, and other 

equipment to which the pipe is connected.
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9. Do not support piping from other piping.
E. Installing Steel and FRP Channel Frames

1. Use 1-5/8-inch-high channel frames unless 3-1/4-inch is needed to provide clearance from walls.
Use multiple back-to-back channels if additional clearance is needed.

2. Seal the ends of cut FRP channel frames with the channel manufacturer’s sealant or resin.
F. Installing Neoprene Isolating Pads or Sleeves

1. Install a sleeve around each metal pipe 6 inches and smaller at the point of bearing or contact with the 
pipe hanger or support.

2. Install isolating pad between each metal pipe larger than 6” at the point of bearing or contact with the pipe 
hanger or support.

G. Installing Cable Trays for Chemical Hoses
1. Provide cable tray supports at 8-foot centers, maximum. Locate a support within 2 feet of each fitting 

extremity. Provide one support under each of the three side rails for horizontal tees. Allow for thermal 
expansion based on 50 degrees F temperature variation.

2. Attach chemical hoses to rungs of cable tray at 6-foot intervals using cable clamps.
H. Painting and Coating

1. Grind welds of fabricated steel pipe supports smooth, prepare surface by sandblasting, and apply coating 
system.

2. Exposed pipe hangers and supports are to be provide with hot dip galvanized coating. For areas where the 
pipe supports are cut, welded, or any other case where the integrity of the galvanized coating is affected 
due to erection on site, touch up and repair the affected area per Section 099000.

3. Paint exposed pipe hangers and supports to match the color of the adjacent wall using System per 
Section 099000. If the adjacent wall is not painted, paint the hangers and supports to match color code of 
the largest pipe on the support.

4. Submerged pipe hangers are to be provided as 316 Stainless Steel. No coating required.
5. Coat submerged pipe hangers and supports per Section 099000.
6. If the ferrous metal pipe hangers and supports are not galvanized or Stainless Steel, the pipe supports 

shall be coated per Section 099000.

END OF SECTION
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SECTION 402040 DUCTILE-IRON PROCESS PIPE

PART 1 GENERAL
1.1 DESCRIPTION

A. This section describes materials, testing, and installation of ductile-iron process pipe and fittings 12-
inches and smaller.

1.2 RELATED WORK SPECIFIED ELSEWHERE
A. Painting and Coating: 099000.
B. Trenching and Backfilling: 312333.
C. General Piping Requirements: 400500.
D. Pressure Testing of Piping: 400515.
E. Wall Pipes, Seep Rings, and Penetrations: 400762.

1.3 SUBMITTALS
A. Submit shop drawings in accordance with the General Conditions and Section 013300.
B. Provide an affidavit of compliance with standards referenced in this specification, e.g., AWWA C151.

Submit copy of report of pressure tests for qualifying the designs of all sizes and types of AWWA 
C153 fittings that are being used in the project. The pressure test shall demonstrate that the minimum 
safety factor described in AWWA C153, Section 5.5 is met.

C. Submit piping layout profile drawings showing location and dimensions of pipe and fittings; submit after 
equipment and valve submittals have been reviewed and marked "Resubmittal not required." Include 
laying lengths of valves, meters, in-line pumps, and other equipment determining piping dimensions. 
Label or number each fitting or piece of pipe. Piping having identical design pressure class, laying 
lengths, and bell-and-spigot dimensions that is to be placed in long straight reaches of alignment may 
have the same identifying label or number.

D. Provide the following information:
1. Mortar lining thickness.
2. Wall thickness.
3. Outside coating.
4. Material test data for this project.
5. Show deflections at push-on and mechanical joints.
6. Submit joint and fitting details and manufacturer’s data sheets.

E. Submit calculations and test data proving that the proposed restrained joint arrangement can transmit 
the required forces with a minimum safety factor of 1.5.

F. Submit certificate that cement for mortar lining complies with ASTM C150, designating type.
G. Submit test report on physical properties of rubber compound used in the gaskets.
H. Submit drawing or manufacturer's data sheet showing flange facing, including design of facing 

serrations.
I. Submit weld procedure specification, procedure qualification record, and welder's qualifications prior to 

any welding to ductile-iron pipe.
1.4 WARRANTY

A. Full warranty against defects in materials and workmanship for one year following FINAL ACCEPTANCE; 
including all parts, labor, and expenses.

PART 2 PRODUCTS
2.1 PIPE

A. Pipe shall be cast ductile iron, conforming to AWWA C151. 
B. All pipe shall be manufactured in the United States. The Material Supplier and/or Contractor shall 

furnish data certified by the Manufacturer that all pipe is of domestic manufacture.
2.2 PIPE MARKING

A. Plainly mark each length of straight pipe and each fitting at the bell end to identify the design pressure 
class, the ductile-iron wall thickness, the date of manufacture, and the proper location of the pipe item 
by reference to the layout schedule. Mark the spigot end of restrained joint pipe to show clearly the 
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required depth of insertion into the bell.
2.3 PIPE WALL THICKNESS

A. Minimum wall thicknesses for pipe having grooved-end joints shall be as follows:
1. Pipe Size 4 to 16-Inch: Thickness Class 53
2. Pipe Size 18-Inch: Thickness Class 54
3. Pipe Size 20-Inch: Thickness Class 55
4. Pipe Size 24 to 36-Inch: Thickness Class 56
5. Pipe Size 42-Inch and Larger: Thickness Class 53.

B. Minimum wall thickness for pipe having push-on or mechanical joints, restrained joints, plain ends, or 
cast flange ends shall be Thickness Class 50 unless otherwise shown in the drawings.

C. Minimum wall thickness for pipe having threaded flanges shall be Special Class 53 or Pressure Class 
350.

D. Minimum pipe wall thickness required for corporation stops and tapped outlets shall be in accordance 
with Table A.1 of AWWA C151 for three full threads for design pressures up to 250 psi and four full 
threads for design pressures over 250 to 350 psi. Provide threaded weld-on boss for tapped outlets 
where indicated in the drawings.

2.4 FITTINGS
A. Fittings 48 inches and smaller shall conform to AWWA C110 with a minimum pressure rating of 250 

psi. Flanges shall be flat faced.
B. Mechanical joint fittings conforming to AWWA C153 may be used in lieu of AWWA C110 fittings.

Mechanical joint ductile-iron fittings 18 through 48 inches conforming to AWWA C110 (except for 
laying length) with a minimum pressure rating of 250 psi may also be used.

C. Grooved-end fittings shall conform to AWWA C110 with grooved ends conforming to AWWA C606, 
radius cut rigid joints. Fitting material shall conform to ASTM A48, Class 30; ASTM A126, Class B; or 
ASTM A536, Grade 65-42-10. Wall thickness of ductile-iron (ASTM A536) fittings shall conform to 
AWWA C110 or C153; wall thickness of cast-iron fittings shall conform to AWWA C110. Fittings and 
couplings shall be furnished by the same manufacturer.

D. Material for fittings with welded-on bosses shall have a Charpy notch impact value of minimum 10 
ft-lbs under the conditions defined in AWWA C151. Test completed welds by the liquid penetrant 
method per ASTM E165.

2.5 FLANGES
A. Flanges shall be solid back, Class 125 per AWWA C115, or Class 250, flat faced per ASME B16.1 

with serrated facings. Flanges on pipe shall be either cast or threaded. Material shall be ductile iron.
B. Flanged pipe and fittings shall be shop fabricated, not field fabricated. Assembly of flange on pipe 

outside of manufacturer’s shop is unacceptable. Threaded flanges shall comply with AWWA C115. 
Flanges shall be individually fitted and machine tightened in the shop, then machined flat and 
perpendicular to the pipe barrel. Flanges shall be back-faced parallel to the face of flange. Prior to 
assembly of the flange onto the pipe, apply a thread compound to the threads to provide a leak-free 
connection. There shall be zero leakage through the threads at a hydrostatic test pressure of 250 psi 
without the use of the gasket.

C. Flanged pipe for gas service shall be in accordance with AWWA C115 and ANSI A21.52. In addition to 
pipe marking specified in AWWA C115 and ANSI A21.52, conspicuously stamp each flanged pipe with 
words "AIR TESTED".

D. Material for blind flanges shall be ductile iron or as indicated on the Drawings.
2.6 PIPE LINING 

A. Line pipe interior and fittings with cement mortar per AWWA C104/A21.4. except as otherwise 
described herein or as otherwise shown.  Lining thickness shall be the double thickness listed in
AWWA C104, Section 4.7. Cement for lining material shall conform to ASTM C150, Type II.

B. Line fittings per Section 099000.
C. The inside coating of ductile iron pipe and fittings shall be Protecto 401 ceramic epoxy lining to a 

minimum thickness of 40 mils in raw sewage, primary effluent, primary sludge, anaerobically digested 
sludge, and other corrosive environments. The epoxy coating shall be installed and tested in strict 
accordance with AWWA C 116/ANSI A21.16 and as supplemented in these specifications.
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D. Where specifically called for in these specifications or shown on the drawings, the inside 
coating of ductile iron pipe and fittings shall be VITCO SG-14 glass lining (porcelain enamel) to a 
minimum thickness of 10 mils.
1. The glass lining applied to pipe and fittings shall be hard, smooth, continuous vitreous material 

which is formulated to prevent the adherence of grease in sludge and scum lines, and to resist 
the adherence of crystalline metal salt deposits (Struvite and Vivionite) to sludge and centrate 
lines.

2. The glass portion of the lining, the frit(s) used in the formulation, as supplied from the 
manufacturer, shall have a density of 2.5 to 3.0 grams per cubic centimeter as measured by 
ASTM D-792.

3. The finished lining shall be able to withstand a strain of 0.001 inch/inch of the base metal without 
visible damage to the glass and it shall have a minimum hardness of 5 on the Moh’s hardness 
scale.

4. The lining shall be capable of withstanding an instantaneous thermal shock from ambient + 
350oF to ambient without visible crazing, blistering or spalling.

5. The lining shall be resistant to corrosion by an HCl solution adjusted to a pH of 3 at 125 degrees 
F and a NaOH solution adjusted to a pH of 10 at 125 degrees F. Demonstration of this shall be 
by a weight loss of not more than 3 milligrams per square inch when exposed for 30 minutes.

6. There shall be negligible visible loss of surface gloss to the lining after immersing a cut 
production sample in an 8 percent by weight sulfuric acid solution at 148 degrees F for a period 
of 10 minutes.

7. The lining shall be of a light, bright color to allow visual detection of defects more easily.

E. Line blind flanges per Section 099000.

F. Pipe and fittings for process air service shall be unlined (and supplied with EPDM gaskets).
G. Cement-mortar for pointing interior joints shall consist of one part cement to one and one-half parts of 

washed plaster sand conforming to ASTM C35, mixed with the minimum amount of water which will 
permit placing the mortar.

H. Maintain a moist environment inside the lined pipe and fittings by sealing the ends with polyethylene 
sheet.

I. Loose areas of cement-mortar lining are not acceptable. Remove and reconstruct lining in areas 
where quality is defective, such as sand pockets, voids over sanded areas, blisters, drummy areas, 
cracked areas, and thin spots. Longitudinal cracks in excess of 1/32 inch in width or where crack 
extends to metal shall be repaired with epoxy. Repair all cracks larger than 1/16 inch with epoxy.

2.7 GROOVED-END COUPLINGS
A. Grooved-end pipe couplings shall be ductile iron, ASTM A536 (Grade 65-45-12). Gaskets shall be

halogenated butyl rubber or EPDM or Buna-N and shall conform to ASTM D2000.
B. Bolts in exposed service shall conform to ASTM A183, 110,000-psi tensile strength or ASTM A193, 

Grade B8, Class 2. Bolts in buried or submerged service shall be ASTM A193, Grade B8, Class 2.
C. Couplings for pipe 24 inches and smaller shall conform to AWWA C606 for flexible radius ductile-iron 

pipe, except where rigid radius couplings are required to connect to fittings. Couplings for pipe sizes 
30 and 36 inches shall be in accordance with the coupling manufacturer's published literature for 
tolerances and dimensions for flexible and rigid radius cut joints. Couplings shall be Victaulic Style 31, 
Gustin-Bacon No. 500, or equal.

D. Grooved-end adapter flanges for piping 24 inches and smaller having an operating pressure of 150 psi 
and less shall be Victaulic Style 341 or 342 or equal. Flange dimensions shall conform to ASME 
B16.1, Class 125.

E. Grooved-end transition couplings for connecting ductile-iron pipe 12 inches and smaller to steel pipe 
shall be Victaulic Style 307 or equal.

2.8 GASKETS FOR FLANGES
A. See Section 400500.

2.9 GASKETS FOR MECHANICAL, PUSH-ON, AND RESTRAINED JOINTS
A. Synthetic or natural rubber in accordance with AWWA C111.
B. Gasket materials shall be selected by pipe manufacturer and shall be suitable for service and 

maximum operating temperature of piping system.
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2.10 BOLTS AND NUTS FOR FLANGES
A. See Section 400500.

2.11 BOLTS AND NUTS FOR MECHANICAL AND RESTRAINED JOINTS
A. Bolts, nuts and washers for mechanical and restrained joints shall conform to ANSI/AWWA Standard 

C111/A21.11 and shall be cadmium plated meeting SAE AMS-QQ-P-416, Type 1, Class 2
(Cor-Ten, Cor-Blue, or approved equal) or Type 304 or 316 stainless steel tee head bolts and hex nuts 
with Teflon coated nuts.

2.12 OUTLETS AND NOZZLES
A. Provide outlets 2-inches and using a tapping saddle, using a threaded weld-on boss; or as indicated in 

the Drawings.
B. For outlets larger than 2 inches use a tee with a flanged outlet.
C. For outlets larger than 2 inches in buried piping, use a tee with a restrained joint outlet.

2.13 JOINTS
A. Joints in aboveground or submerged piping or piping located in vaults and structures shall be

grooved end or flanged.
B. Joints in buried piping shall be of the restrained; push-on; or mechanical-joint type per AWWA C111 

except where flanged joints are required to connect to valves, meters, and other equipment. Provide 
unrestrained buried joints except where restrained joints are specifically shown in the drawings.

C. Restrained joints for piping 6 inches and larger shall be American Cast Iron Pipe "Lok-Ring" or
"Flex-Ring," U.S. Pipe "TR-Flex," or equal. Weldments for restrained joints shall be tested by the liquid 
penetrant method per ASTM E165. Restrained joints for field closures shall be “Megalug” by EBAA 
Iron.

D. Restrained joints in 4-inch-diameter buried piping shall be American Cast Iron Pipe Company
“Fast-Grip,” U.S. Pipe Field-lok gasket within Tyton joint pipe and fittings, or equal. Joint restraint shall 
be certified to four times rated pressure of 200 psi by Factory Mutual.

E. Where thrust restraint is called for in the drawings, provide pipe with restrained joints capable of 
transmitting 1.5 times the thrust, as calculated by the following equation:

2.14 MECHANICAL JOINT RESTRAINT SYSTEM USING FOLLOWER RING AND WEDGES
A. The restraining mechanism shall consist of a follower gland having a seal gasket and individually 

actuated wedges that increase their resistance to pullout as pressure or external forces increase. The 
system manufacturer shall provide all the components (follower ring, wedges, and gaskets) for the 
restraining device. The device shall be capable of full mechanical joint deflection during assembly, and 
the flexibility of the joint shall be maintained after burial. The joint restraint ring and its wedging 
components shall be constructed of ductile iron conforming to ASTM A536, Grade 60-42-10. The 
wedges shall be ductile iron, heat-treated to a minimum hardness of 370 BHN. Dimensions of the 
gland shall be such that it can be used with mechanical joint bells conforming to AWWA C111 and 
AWWA C153. The design shall use torque limiting twist-off nuts to provide actuation of the restraining 
wedges. The mechanical joint restraint shall be available in the size range of 3 through 48 inches. 
Minimum rated pressure shall be 350 psi for sizes 16 inches and smaller and 250 psi in sizes 18 
inches and larger. Products: Megalug Series 1100 as manufactured by EBAA Iron, Inc., or equal.

2.15 DUCTILE-IRON PIPE WELDMENTS
A. All welding to ductile-iron pipe, such as for bosses, joint restraint, and joint bond cables, shall be done 

at the place of manufacture of the pipe. Perform welding by skilled welders experienced in the method 
and materials to be used. Welders shall be qualified under the standard qualification procedures of the 
ASME Boiler and Pressure Vessel Code, Section IX, Welding Qualifications.

B. Welds shall be of uniform composition, neat, smooth, full strength, and ductile. Completely grind out 
porosity and cracks, trapped welding flux, and other defects in the welds in such a manner that will 
permit proper and complete repair by welding.

C. Completed welds shall be inspected at the place of manufacture by the liquid penetrant method.
Conform to the requirements specified in ASTM E165, Method A, Type I or Type II. The materials 
used shall be water washable and nonflammable.
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PART 3 EXECUTION
3.1 DELIVERY, UNLOADING, AND TEMPORARY STORAGE OF PIPE AT SITE

A. Limit onsite pipe storage to a maximum of one week.
B. Use unloading and installation procedures that avoid cracking of the lining. If necessary, use plastic 

sheet bulkheads to close pipe ends and keep cement-mortar lining moist.
C. Deliver the pipe alongside the pipelaying access road over which the pipe trailer-tractors can travel 

under their own power. Place the pipe in the order in which it is to be installed and secure it from 
rolling.

D. Do not move pipe by inserting any devices or pieces of equipment into the pipe barrel. Field repair 
linings damaged by unloading or installation procedures.

3.2 SANITATION OF PIPE INTERIOR
A. During laying operations, do not place tools, clothing, or other materials in the pipe.
B. When pipelaying is not in progress, close the ends of the installed pipe by a child- and vermin-proof 

plug.
3.3 INSTALLING FLANGED PIPE AND FITTINGS

A. Install in accordance with Sections 400500. Cut the bore of the gaskets such that the gaskets do 
not protrude into the pipe when the flange bolts are tightened.

3.4 INSTALLING GROOVED-END PIPE AND FITTINGS
A. Install in strict accordance with manufacturer’s recommendations.

3.5 INSTALLING BURIED PIPING
A. Install in accordance with AWWA C600 and as specified herein.
B. When installing piping in trenches, do not deviate more than 1-inch from line or ¼-inch from grade. 

Measure for grade at the pipe invert.
C. Provide thrust blocks at fittings where indicated and from Engineer approved submittals.
D. Inspection for Defects: Before installation, inspect pipe and appurtenances for defects and, when 

applicable, tap the pipe with a light hammer to detect cracks. Reject defective, damaged, or unsound 
pipe and appurtenances.

E. Push-On Joints: Bevel and lubricate spigot end of pipe to facilitate assembly without damage to 
gasket. Taper of bevel shall be approximately 30 degrees with centerline of pipe and approximately 
1/4 IN back.

F. Push-On Joints: Use lubricant that is non-toxic, does not support the growth of bacteria, has no 
deteriorating effects on the gasket material, and imparts no taste or odor to water in pipe. Assure the 
gasket groove is thoroughly clean. For cold weather installation, warm gasket prior to placement in 
bell.

G. Cutting: Cut pipe, when necessary, in a neat and workmanlike manner without damage to the pipe, 
interior lining, and exterior coating. Perform cutting with an approved mechanical cutter, using a wheel 
cutter when applicable and practicable.

H. Cut pipe ends square, ream pipe and tube ends to full pipe diameter, remove burrs.
I. Depth of Cover: The depth of cover over water mains from the top of the pipe to the ground surface 

shall be sufficient to prevent freezing. The minimum depth shall be 42”, or otherwise as shown on the 
Drawings.

J. Install access fittings to permit disinfection of water system.
K. If effective sealing is not obtained, disassemble, thoroughly clean, and reassemble the joint.
L. Assemble restrained joints per manufacturer's instructions.
M. Do not exceed the joint deflection angles recommended by the Manufacturer.

3.6 INSTALLING ABOVEGROUND OR EXPOSED PIPING
A. See Sections 400500
B. Support exposed pipe in accordance with Section 400764.
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3.7 PAINTING AND COATING
A. Coat pipe located above ground and in vaults and structures per Section 099000 or apply prime 

coat in the shop before transporting pipe to the jobsite. As an alternate to the specified prime coat, 
pipe, supplier/manufacturer may utilize Tnemec Series N140, or equal, as the prime coat and apply
intermediate and finish coats in the field before installing the pipe, then touch up after installation.

B. Provide asphaltic coating on buried pipe exterior per AWWA C151.
C. Coat buried piping per Section 099000, System No. 10.
D. Coat buried flanges and buried mechanical and restrained joint bolts, nuts, and glands per Section 

099000, System No. 10.
E. Coat submerged pipe per Section 099000, System No. 12 or with Engineer approved fusion-

bonded epoxy coating system.
F. Line and coat exposed grooved-end couplings the same as the pipe exterior coating or with an 

Engineer approved fusion-bonded epoxy.
G. Line and coat submerged and buried grooved-end couplings per Section 099000, System No. 12; or 

with Engineer approved fusion-bonded epoxy system.
3.8 POLYETHYLENE ENCASEMENT OF BURIED PIPE AND FITTINGS

A. Wrap buried pipe, fittings, grooved-end couplings, and joints with a minimum of 8-mil low-density 
polyethylene wrap conforming to AWWA C105.

B. Polyethylene encasement for ductile-iron pipe shall be supplied as a flat tube meeting the dimensions 
of Table 1 in AWWA C105 and shall be supplied by the ductile-iron pipe manufacturer.

3.9 CLEANING PIPE
A. After interior joints have been pointed and mortar has hardened, sweep pipe clean of all dirt and 

debris. If hardened mud exists in the pipe, remove with the use of pressurized water hoses.
3.10 FIELD HYDROSTATIC TESTING

A. Test pressures are shown in Section 400515. Test in accordance with Section 400515.
3.11 BURIED WARNING AND IDENTIFICATION TAPE

A. Provide detectable warning tape. Warning and identification shall read “CAUTION BURIED WATER 
PIPING BELOW” or similar wording.

END OF SECTION



SECTION 402076

CARBON AND STAINLESS STEEL PIPE

PART 1 GENERAL
1.1 DESCRIPTION

A. This section includes materials and installation of carbon steel pipe and fittings 26 inches and 
smaller conforming to ASTM A53 and stainless steel pipe and fittings 30 inches in diameter and 
smaller conforming to ASTM A312.  Seller shall supply piping having a maximum design pressure 
appropriate for the intended application.

1.2 SUBMITTALS
A. Submit shop drawings in accordance with the General Conditions and Section 013300
B. Submit materials list showing material of pipe and fittings with ASTM reference and grade. Submit 

manufacturer’s certificate of compliance with referenced standards. Show piping service 
C. Manufacturer’s catalog data marked to indicate materials being furnished.
D. Weight and support requirements.
E. Certificate of compliance, signed by the Manufacturer, stating that the equipment offered is in full 

compliance with the specifications.
F. Welder certification documents.
G. Pickling and passivating procedure.
H. For piping 6-inches and larger, submit detailed piping layout drawings showing location and dimensions 

of pipe, fittings, taps, and outlets in full detail, location of pipe hangers and supports, large-scale details 
of all special castings, and locations and types of restraint to prevent joints from pulling apart. Include 
laying lengths of flanges, gaskets, valves, meters, inline pumps, and other equipment determining piping 
dimensions. FIELD VERIFY DIMENSIONS PRIOR TO PREPARTION
OF LAYOUT DRAWINGS. DO NOT FABRICATE PIPE UNTIL SUBMITTAL HAS BEEN RETURENED 
STAMPED “RESUBMITTAL IS NOT REQUIRED” OR “MAKE CORRECTIONS NOTED.” Label or
number each fitting or piece of pipe and provide the following information for each item:
1. Material of construction, with ASTM reference and grade.
2. Wall thickness of stainless steel cylinder.
3. Manufacturer’s certificate of compliance with referenced pipe standards.
4. Show weld sizes and dimensions of grooved-end collars, flanges, reinforcing collars, wrapper 

plates, and crotch plates.
1.3 QUALITY ASSURANCE

A. Welder Qualifications
1. Piping systems welding shall be by welders qualified and certified under provisions of AWS to weld 

austenitic chromium-nickel stainless steel and carbon steel pipe and tubing meeting requirements of 
ASME Section VIII, Division 1 and ANSI B31.3.

2. Welders shall be certified by an independent, acceptable testing agency not more than 12 
months prior to commencing work.

3. Perform certification with machines and electrodes similar to those used in the work.
4. Certify welders at no additional cost to the Owner.

1.4 WARRANTY
A. Full warranty against defects in materials and workmanship for two (2) years after final acceptance by the 

Owner, including all parts, labor, and expenses.
B. Owner, Owner’s Representative, and Contractor shall conduct a 23-month warranty inspection of the pipe 

to ensure that it is free from defects, pitting, and corrosion. All defective areas shall be repaired according 
to manufacturer’s recommendations or replaced.

PART 2 PRODUCTS
2.1 STAINLESS STEEL PIPE

A. Pipe shall conform to ASTM A312, Grade TP 316L. 
B. Seller shall determine pipe sizes and wall thicknesses applicable to the application it will be used and 



shall conform to ASME B36.19.
2.2 CARBON STEEL PIPE

A. Pipe shall conform to ASTM A53, Type F, Grade A.
B. Seller shall determine pipe sizes and wall thicknesses applicable to the application it will be used and shall 

conform to ASME B36.10.
2.3 FITTINGS 

A. Fittings 3 inches and smaller shall be socket welded, conforming to ASME B16.9 and ASME 
B16.11.  Seller shall determine fitting class applicable to the application it will be used.
1. Material for socket welded fittings shall conform to ASTM A403, Class WP316L or ASTM 

A182, Grade F316L.
B. Fittings for aboveground or exposed pipe larger than 3 inches through 24 inches shall be

butt-welded, conforming to ASTM A403, Class WP, same material and wall thickness as the pipe, 
conforming to ASME B16.9. Elbows shall be long radius unless indicated otherwise on the Drawings.

C. Fittings for pipe larger than 24 inches shall conform to ASME B16.9. Material shall be the same as the 
pipe.

2.4 PICKLING, PASSIVATING, AND FINAL CLEANING
A. After fabrication, mechanically clean/descale the welded surface, to remove all thick visible oxide scale with 

wire brushes and/or non-metallic devices. Brushes shall be stainless steel and used only on stainless steel.
B. After descaling is completed, all pipe and fittings shall be immersed in a pickling solution to remove all 

weld heat tinted layers from the surface of the stainless steel, ensure removal of all free iron, weld scale, 
and other impurities and to insure the establishment of a passive surface prior to passivation. Pickling 
solution shall be a nitric-hydrofluoric bath at the proper temperature and length of time per ASTM A380. 
Perform a complete neutralizing operation by immersion in a trisodium phosphate rinse followed by a 
clean water rinse.

1. Chemical clean shall completely remove the surface contamination but will not significantly affect the 
stainless steel itself.

2. After final cleaning, wet surfaces with water and inspect for rust spots after 24-hours. Reclean if 
there is any evidence of rusting.

3. Contractor may submit alternate pickling and passivating procedure other than the full immersion 
bath for review by the Engineer. Alternate pickling and passivating procedure shall be in accordance 
with ASTM A380. Submittal of alternate procedure does not ensure approval.

C. After descaling and pickling, the stainless steel piping/fabrication shall be fully passivated to enhance the 
corrosion resistance of the stainless steel, through forming a chemically inactive surface when exposed 
to air or oxidizing agent. Passivation shall be completed per ASTM A380, and A967.

2.5 QUALITY CONTROL
A. Include the "Hydrostatic Test" and "Flattening Test" requirements described in ASTM A999. A 

nondestructive electric test per ASTM A999 may be substituted for the hydrostatic test.
2.6 EXTERIOR AESTHETIC FINISH

A. Where shown in the Drawings, or Piping Schedule, exterior finish for piping 12 inches and larger shall be 
equivalent to a No. 4 per ASTM A480. As an alternative, provide a bright electropolished finish per ASTM 
B912. The electropolished surface shall pass the test for visual defects per ASTM B912, paragraph 5.1.

2.7 UNIONS
A. Unions shall WOG forged stainless steel, class determined by seller and appropriate for the application it is 

used, with dimensions conforming to MSS SP-83.
Ends shall be socket-welded type.
1. Material shall conform to ASTM A182, Grade  F316L for socket-welded type unions.

2.8 JOINTS
A. Joints for pipes 3 inches and smaller shall be socket welded, same material as specified for fittings, 

class determined by seller and appropriate for the application it is used, conforming to ASME B16.11.
B. Joints for buried or submerged pipe larger than 3 inches shall be butt-welded.



C. Joints for aboveground or exposed pipe larger than 3 inches shall be butt-welded. 
D. Where piping connects to wall pipes, meters, valves, or other equipment, the pipe ends shall match the 

ends of the wall pipes, meters, valves, or equipment, unless indicated otherwise.
2.9 OUTLETS AND NOZZLES

A. Outlets of size 3 inches and smaller in piping 4 inches and larger shall be of the Thredolet type, per MSS 
SP-97, Figure 13-23. Outlets class shall be selected by the seller and appropriate for the application it is 
used, conforming to ASTM A182, Grade F316L or ASTM A403, Grade WP316L. 

B. For outlets 3-inches and smaller in piping smaller than 4-inches, use a tee with threaded outlet.
C. For outlets larger than 3-inches, use a tee with a flanged outlet. Side outlets are not considered 

equivalent to fabricated tees and shall not be used without written permission.
2.10 THREAD LUBRICANT

A. Use Teflon thread lubricating compound or Teflon tape.
2.11 FLANGES

A. Provide weld-neck flanges (conforming to ASME B16.5) for piping 3 inches and smaller to connect to 
flanged valves, fittings, or equipment. Provide weld-neck or Van Stone flanges (per ASTM F2015) for 
piping larger than 3 inches. Flanges shall be Class 150 per ASME B16.5. Flanges shall match the 
connecting flanges on the adjacent fitting, valve, or piece of equipment. Flanges shall be flat face.

B. Material for weld-neck flanges shall conform to ASTM A182, Grade F316L
C. Material for Van Stone flanges shall be as follows 

1. Exposed Applications: Carbon steel; ASTM A216, Grade WGA or WGB; Stainless steel; ASTM 
A351, Grade CF8; or Stainless steel; ASTM A351, Grade CF8M.

2. Submerged or Buried Applications: Stainless steel; ASTM A351, Grade CF8M
2.12 BOLTS AND NUTS FOR FLANGES

A. Bolts and nuts for Class 125 or 150 flanges located indoors; outdoors above ground; and in vaults and 
structures shall be carbon steel, ASTM A307, Grade B, hot-dipped galvanized per ASTM F2329.

B. Bolts and nuts for all buried flanges and all flanges located indoors; outdoors; above ground; and in 
vaults and structures shall be Type 316 stainless steel conforming to ASTM A193, Grade B8M Class 2, 
for bolts, and ASTM A194, Grade 8M, for nuts unless indicated otherwise. Fit shall be Class 2A and 2B 
per ASME B1.1 when connecting cast iron valves having body bolt holes.

C. Hex head machine bolts for use with lugged valves shall comply with ASTM A193, Grade B7.
D. Bolts for ASME B16.5 and B16.47 Class 300 flanges located indoors; outdoors; above ground; and in 

vaults and structures shall conform to ASTM A193, Grade B7, with nuts conforming to ASTM A194, 
Grade 2H.

E. Bolts and nuts for buried or submerged Class 300 flanges and Class 300 flanges located outdoors above 
ground or in vaults and structures shall be Type 316 stainless steel conforming to ASTM A193, Grade 
B8M, Class 2, for bolts and ASTM A194, Grade 8M, for nuts.

F. Bolts for piping in sodium hypochlorite service shall be titanium, per ASTM F467, Grade Ti1, Ti2, or Ti7. 
Nuts shall conform to ASTM F467, same material as the bolts.

G. Bolts and nuts used in flange insulation kits shall conform to the same requirements as described in the 
paragraph contained herein; or ASTM A193 (Grade B7). Nuts shall conform to ASTM A194 (Grade 2H).

H. Form threads for stainless steel bolts by means of rolling, not cutting or grinding.
I. Provide washers for each nut and bolt head. Washers shall be of the same material as the nuts.

2.13 LUBRICANT FOR STAINLESS STEEL BOLTS AND NUTS
A. Lubricant shall be chloride free and shall be RAMCO TG-50, Anti-Seize by RAMCO, Specialty Lubricants 

Corporation Huskyä Lube O'Seal, or equal.
2.14 GASKETS FOR FLANGES

A. Gaskets shall be suitable for a maximum pressure of 300 psi and a maximum temperature of 500 
degrees F. Gaskets for raw digester gas and methane gas service shall be one of the following 
materials:



1. Teflon envelope type, full face, 1/8-inch insert, with compressed nonasbestos filler. Provide
free-flow design in which the Teflon is machined or milled between leaves to provide a space for the 
filler.

2. PTFE with inert filler, 1/8-inch thick. Product: Garlock "Gylon."
3. Viton B, 1/8-inch thick.

2.15 WYE STRAINERS
A. Strainers 2 inches and smaller shall be stainless steel, wye pattern, with minimum pressure rating of 

300-psi WOG. Material shall conform to ASTM A351 or A743, Grade CF8M. Screen shall be 20 
mesh and same material as the strainer. Provide pet cock of the same material as the strainer body 
in the blowoff connection. Ends shall be threaded conforming to ASME B1.20.1. Provide one spare 
screen for each strainer. Strainers shall be Sarco Type 316, Muessco No. 861, or equal.

       2.16 PROTECTIVE END CAPS
A. Provide protective end caps on each piece of pipe or fabricated section, completely sealing the piece 

from contamination during shipment and storage. Provide the same type of seals on each fitting, or ship 
and store fittings in sealed boxes or containers.

2.17 SHOP FABRICATION
A. General

1. Shop fabricate 4-inch and larger stainless steel and carbon steel pipe and fittings in sections as large 
as practical.

2. Pipe and fitting joints in shop fabrication shall be weld joints. Ends of shop fabrications shall have 
flanges or plain ends. Plain ends shall be prepared for field installed couplings.

B. Shop Welding
1. Shop welding procedures for stainless steel pipe shall meet requirements of ANSI/AWS D10.4.
2. All process gas piping is welded in accordance with ASME B31.3 for normal gas service.
3. Prepare edges by machine shaping or cutting. Bevel ends of pipe and fittings with wall thickness of 

3/16-inch and larger. Bevel ends of stainless steel pipe to meet requirements of ANSI/AWS D10.4. 
Separate abutting pipe ends before welding, and completely fuse inside walls of pipe without 
overlapping. Welding shall be continuous around the joint and shall be completed without 
interruption. Welds shall be single “V” butt type, of sound weld metal thoroughly fused into the ends 
of pipe and into bottom of “V”. Welds shall be free from cold spots, pin holes, oxide inclusions, burrs, 
snags, rough projections or other defects.

4. Use an inert shielding gas welding method. Do not use oxygen fuel welding. Purge the interior of the 
pipe with inert gas prior to root pass.
5. Welded butt joints (both longitudinal and circumferential) shall comply with ANSI/AWS D10.4. 
Do not use backing rings. Provide full penetration and smooth internal diameters for the root bead 
of welds. Grind the inside weld of socket welds flush with pipe internal diameter. Welds shall be of 
smooth finish. Use anti-spatter compounds specifically formulated or designed for use with 
stainless steel. Do not allow heat tint to form in the heat-affected zone or remove heat tint 
completely from the heat-affected zone of the finished weld. The maximum depth of grinding or 
abrasive blasting to remove defects shall not exceed 10-percent of the wall thickness. Do not 
perform abrasive blasting with steel shot, grit, or sand.

6. No iron or steel surfaces shall come into contact with the stainless steel. This includes placing on 
steel tables, racks, pipe supports, etc. Do not use carbon steel wire brushes or grinders.

7. Welding electrodes shall comply with AWS A5.4. Bare wire shall comply with AWS A5.9. Use 
electrodes as follows:
a. Type 304 Pipe Material: E 308 Welding Electrode Material.
b. Type 304L Pipe Material: E 347 Welding Electrode Material.
c. Type 316 Pipe Material: E 316 Welding Electrode Material.
d. Type 316L Pipe Material: E 318 Welding Electrode Material.

PART 3 EXECUTION
3.1 SHIPPING, STORAGE, AND HANDLING

A. When loading piping for shipment to the project site, use spacers and other protective devices to separate 
pipes to prevent damaging the surfaces during transit and unloading. If wood spacers are used, remove 
wood splinters and particles from the pipe surfaces after separation. Use padded chains or ribbon binders 
to secure the loaded pipe and minimize damage.



B. Cover piping 100% with protective coverings or tarpaulins to prevent deposition of road salts, fuel 
residue, and other contaminants in transit.

C. Provide stulls, braces, and supports during shipping and storage such that out-of-roundness or 
deflection does not exceed 0.5% of the pipe diameter.

D. Handle piping with care during unloading, installation, and erection operations to minimize damage. Do not 
place or store pipe on the ground or on top of other work unless ground or work is covered with a 
protective covering or tarpaulin. Place pipe above the ground upon platforms, skids, or other supports.

E. Store piping at the site on pallets to prevent direct contact with ground or floor. Cover pipe during 
storage with protective coverings or tarpaulins to prevent deposition of rainwater, salt air, dirt, dust, and 
other contaminants.

F. Do not allow stainless steel piping to contact carbon steel surfaces during storage, handling, or 
installation and erection at the site.

G. Piping supplier during manufacturing, fabrication and handling stages, and the Contractor during handling 
and installation steps, shall use extreme care to avoid contact of any ferrous materials with the stainless 
steel piping. Pipe storage and fabrication racks shall be non-ferrous, stainless steel, or rubber lined. Nylon 
slings or straps shall be used for handling stainless steel piping. Slings or straps used for stainless steel 
piping shall not be used with any other materials. Contact with ferrous items may cause rusting or iron 
particles embedded in the piping walls. After installation, the Contractor shall wash and rinse all foreign 
matter from the piping surface. If rusting of embedded iron occurs, the Contractor shall pickle the affected 
surface with Oakite Deoxidizer SS, or equal, scrub with stainless steel brushes and rinse clean.

3.2 SHOP TESTING OF FABRICATED OR WELDED COMPONENTS
A. After completion of fabrication and welding in the shop, test each component according to the referenced 

standards. Test fabricated fittings per ASME B31.3. Test the same in fittings which have not been 
previously shop hydrostatically tested by the dye penetrant method as described in ASME Boiler and 
Pressure Vessel Code Section VIII, Appendix B. In lieu of the dye penetrant method of testing, completed 
fittings may be hydrostatically tested. Use a hydrostatic pressure of 150-percent of the design pressure.
1. Perform tests of production welds in fabricated piping in accordance with ASME B31.3.

3.3 FIELD WELD JOINTS FOR STAINLESS STEEL PIPE AND FITTINGS
A. General

1. Do not field weld pipe or fittings, unless field welding is approved in writing by the Engineer.
a. Welding in field shall be performed only when requested on shop drawings and accepted by 

Owner and Owner’s Representative in writing as specified in this Section.
b. Field welding of pipe or fittings will only be considered by the Engineer if:
• Contractor submits documentation of welder’s certification to perform welding and 

documentation of welder’s experience in welding the style of pipe; and Contractor can 
demonstrate that pipe can be welded to meet requirements of reference standards.

• If field welding is not approved by the Engineer, provide clamp type coupling joints or flange 
joints, as specified in this Section and the appropriate piping material Section, at no additional 
cost to the Owner.

B. Field Weld Joints for Stainless Steel Pipe and Fittings if Field Weld Joints are Allowed:
1. Welding procedures for stainless steel pipe and fittings shall meet requirements of ANSI/AWS 

10.4.
2. Separate abutting pipe ends before welding, and completely fuse inside walls of pipe without 

overlapping. Welding shall be continuous around the joint and shall be completed without 
interruption. Welds shall be single “V” butt type, of sound weld metal thoroughly fused into the 
ends of pipe and into bottom of “V”. Welds shall be free from cold spots, pin-holes, oxide 
inclusions, burrs, snags, rough projections, or other defects.

3. Protect and finish stainless steel weld joints as follows:
a. Wire brush outside weld area. Remove weld splatter. Brushes shall be stainless steel and 

used only on stainless steel.
b. Remove surface oxidation by brushing or grinding and brushing.
c. Pickle the weld and heat-affected zone with field applied paste. Follow manufacturer’s 

recommendations.
3.3 INSTALLING FLANGED PIPING



C. Set pipe with the flange bolt holes straddling the pipe horizontal and vertical centerline. Install pipe without 
springing, forcing, or stressing the pipe or any adjacent connecting valves or equipment. Before bolting up, 
align flange faces to the design plane within 1/16 inch per foot measured across any diameter. Align flange 
bolt holes within 1/8-inch maximum offset. 

D. Inspection for Defects: Before installation, inspect pipe and appurtenances for defects and, when 
applicable, tap the pipe with a light hammer to detect cracks. Reject defective, damaged, or unsound 
pipe and appurtenances.

E. Inspect each gasket to verify that it is the correct size, material, and type for the specified service and that 
it is clean and undamaged. Examine bolts or studs, nuts, and washers for defects such as burrs or cracks 
and rust and replace as needed.

F. Clean flanges by wire brushing before installing flanged fittings. Clean flange bolts and nuts by wire 
brushing, lubricate carbon steel bolts with oil and graphite, and tighten nuts uniformly and 
progressively.

G. Bolt lengths shall extend completely through their nuts. Any that fail to do so shall be considered 
acceptably engaged if the lack of complete engagement is not more than one thread.

H. Do not use more than one gasket between contact faces in assembling a flanged joint.
I. Tighten the bolts to the manufacturer’s specifications, using the recommended cross bolt pattern in 

multiple steps of increasing torque, until the final torque requirements are achieved. Do not over torque.
J. If flanges leak under pressure testing, loosen or remove the nuts and bolts, reset or replace the 

gasket, reinstall or retighten the bolts and nuts, and retest the joints. Joints shall be gas tight.
K. Install threaded nut and bolt thread protection caps after completing the bolt, nut, and gasket 

installation. Install on exposed, buried, and submerged piping.
3.4 INSTALLATION OF STAINLESS STEEL BOLTS AND NUTS

A. Prior to assembly, coat threaded portions of stainless steel bolts and nuts with lubricant.
3.5 INSTALLING SUBMERGERED, ABOVEGROUND, OR EXPOSED PIPING

A. Set piping plumb and at the horizontal and vertical location shown on the Drawings. Provide pipe 
hangers and supports to maintain alignment, as determined by the seller based on the application.

B. Install pipe without springing, forcing, or stressing the pipe or any adjacent connecting valves or 
equipment. Pipe penetrations through walls, slabs, and floors shall be as detailed on the Drawings or as 
allowed for alternate configurations as specified herein.

C. Install pipe spools in walls and slabs before placing concrete.
D. Inspection for Defects: Before installation, inspect pipe and appurtenances for defects and, when 

applicable, tap the pipe with a light hammer to detect cracks. Reject defective, damaged, or unsound 
pipe and appurtenances.

E. Cutting: Cut pipe, when necessary, in a neat and workmanlike manner without damage to the pipe, interior 
lining, and exterior coating. Perform cutting with an approved mechanical cutter, using a wheel cutter 
when applicable and practicable.

F. Cut pipe ends square, ream pipe and tube ends to full pipe diameter, remove burrs.
G. Beveling: Grind smooth and bevel cut ends and rough edges using methods recommended by the 

manufacturer and approved by Engineer.
H. Bolt holes of flanges shall straddle the horizontal and vertical centerlines of the pipe. Clean flanges by 

wire brushing before installing flanged fittings. Lubricate bolts and tighten nuts uniformly and 
progressively. If flanges leak under pressure testing, loosen or remove the nuts and bolts, reset or replace 
the gasket, reinstall or retighten the bolts and nuts, and retest the joints. Joints shall be watertight.

I. Provide a flange insulation kit at all flanges between dissimilar metals whether shown on the Drawings or 
not.

3.6 FIELD INSTALLATION OF AUXILIARIES
A. Mount field-installed auxiliary equipment, piping, conduit, instruments, coolers, seal pots, control 

panels, consoles, and so forth separately from the machine and driver unless such equipment is 
manufactured or fabricated as an integral part of the machine. These items shall not interfere with 



removal of the machine or driver or with access to the machinery for normal operation and 
maintenance.

B. Locate auxiliary support piping, conduit, instrumentation, and so forth, for a single drop area on the 
machinery baseplate or soleplate. Do not install piping, conduit, and other support systems at multiple 
locations on the base.

C. Make openings for branch connections in piping of NPS 1 inch or smaller by drilling the run pipe. Do not 
perform torch cutting of any opening smaller than NPS 1 inch in diameter.

D. Use process-compatible pipe joint compounds for threaded connections. Do not use PTFE tape pipe 
sealant or antiseize lubricants to make up any threaded connections in lubricating oil, seal fluid, buffer 
gas, or utility connections to any machine.

E. Threaded connections shall have two to five exposed pipe threads after making up the joint.
3.7 STRAY ELECTRICAL CURRENTS

A. Stray currents from welding can cause damage to seals, bearings, and other machinery components.
Stray electrical currents can also magnetize machinery components that can later generate damaging 
currents. Conform to the following requirements for field welds around machinery.

B. Attach welding ground cables adjacent to the place where the weld is being made. Attach the welding 
clamps onto the pipe near the weld and ground the welding machine properly. Do not use spring-type 
alligator clamps.

C. Do not attach ground leads to any part of the machinery, auxiliary systems, or supports for any reason.
D. Should it be necessary to attach piping to the machinery for the purpose of field welding, isolate the 

machinery from the pipe flange by using a full-circle 1/8-inch-thick composition gasket. Then install 
insulated bolts or studs. Then perform a continuity check to prove the electrical isolation of the machine 
from the piping.

E. Measure and record machinery magnetic flux density readings before and after welding. If residual 
magnetism is in excess of 1 millitesla (10 gauss), degaussing shall be required.

3.8 INSTALLATION VERIFICATION
A. Prior to checking final piping alignment to the machinery, the piping system shall be complete as 

follows.
B. Complete pipe pressure testing and drying out of the system and remove hydrotest blind flanges.
C. Install and adjust permanent supports and hangers.
D. Remove temporary supports and hangers.
E. All the system piping components and machinery shall be at the same ambient temperature within a 

range of 18 degrees F before starting final piping alignment checks.
F. Verify that the machine inlet and outlet piping is properly constructed. This inspection shall include 

verification of gasket material, gasket size, and the material, size, and length of flange bolts, studs, and 
nuts.

G. Inspect the machine to verify that it is still removable. This means that sufficient flanged, threaded, and 
grooved-end piping connections exist to completely remove the machinery from the mounting plate for 
maintenance without requiring the cutting or welding of pipe or tubing.

3.9 FLANGE AND PIPING ALIGNMENT REQUIREMENTS
A. Do not spring flanges of connecting piping into position.
B. Line up pipe flange bolt holes with machinery nozzle bolt holes within 1/16 inch maximum offset from the 

center of the bolt hole to permit insertion of bolts without applying any external force to the piping.
C. The machine and piping flange faces shall be parallel to less than 0.001 inch per inch of pipe flange outer 

diameter up to a maximum of 0.030 inch. For piping flange outer diameters smaller than 10 inches, the 
flanges shall be parallel to 0.010 inch or less. For raised face flanges, feeler gauge readings shall be 
taken at the raise face.

D. Flange face separation shall be within the gasket spacing plus or minus 1/16 inch. Use only one 
gasket per flanged connection.



3.10 PIPING ALIGNMENT
A. The objective of the following requirements is to verify that strains imposed by the piping on the 

machinery are minimized. Less strain imposed on the machine casing results in less distortion of 
running clearances and better machine performance and reliability.

B. Separately work machinery inlet and outlet piping systems into position to bring the piping flanges into 
alignment with the matching machinery flanges. Do not move machinery to achieve piping alignment. Do 
not use electrical heating stress relieving to achieve piping alignment.

C. Remove temporary supports for piping alignment (such as chain falls and wedges) during final 
alignment readings and piping bolt-up. Support piping by permanent fixed and spring supports and 
hangers. Piping shall not be binding on pipe guides or restraints.

D. Measure pipe strain while all piping connections are being made to the machine. This includes 
lubricating oil piping, bearing cooling water piping, seal water piping, auxiliary piping such as steam, air, 
and flushing medium, as well as process piping and electrical conduits.

E. For pieces of machinery with common piping such as pairs of pumps, monitor both shaft alignments 
during pipe installation and connection operations. Additionally, all of the machinery shall be bolted up at 
the same time with indicator readings taken on each shaft simultaneously.

3.11 PIPE STRAIN MEASUREMENT
A. Install an alignment bracket on the coupling hub or shaft of the machine being checked for pipe strain.
B. Mount indicators on the coupling hub to measure vertical and horizontal movement on the machine as the 

flange bolts are being tightened.
C. Bolt-up of the piping flanges to the machinery flanges shall proceed with the largest flanges first. Complete 

bolt-up in a continuous effort without disturbing the location of the dial indicators.
D. Use torque wrenches to tighten flange bolts. Initial tightening of the flange bolts shall be snug (10 

percent of the total torque). Tighten flange bolts to 30 percent of final torque. Then tighten the flange 
bolts to 100 percent of final torque. Piping bolt torque values shall be specified by the machinery 
manufacturer taking into account whether bolt threads are lubricated or nonlubricated.

3.12 MISCELLANEOUS REQUIREMENTS
A. After final piping connection, final shaft alignment shall be verified and all machinery shall be hand 

rotated to ensure that neither binding nor case distortion has occurred during piping installation.
3.13 PAINTING AND COATING

A. Coat exposed carbon steel pipe and fittings per Section 099000, System No. 18.
B. Do not coat stainless steel pipe and fittings.

END OF SECTION
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SECTION 402090
PVC & CPVC PIPE (3 INCHES AND SMALLER)

PART 1 GENERAL
1.1 DESCRIPTION

A. This section includes:
1. Materials, installation, and testing of PVC pipe and fittings of size 3 inches and smaller for use in 

process piping having a maximum design pressure of 150 psi and having a maximum design 
temperature of 105 degrees F.

2. Materials, installation, and testing of chlorinated polyvinyl chloride (CPVC) pipe and fittings of size 3 
inches and smaller for use in process piping having a maximum design pressure of 150 psi at a 
maximum operating temperature of 105 degrees F and a maximum design pressure of 100 psi at a 
temperature of 140 degrees F. 

1.2 RELATED WORK SPECIFIED ELSEWHERE
A. Painting and Coating: 099000.
B. Trenching and Backfilling: 312333.
C. General Piping Requirements: 400500.
D. Pressure Testing of Piping: 400515.
E. Wall Pipes, Seep Rings, and Penetrations: 400762.
F. Pipe Hangers and Supports: 400764.
G. Equipment, Piping, and Valve Identification: 400775.
H. PVC Pipe (4 Inches and Larger): 402091.

1.3 SUBMITTALS
A. Submit shop drawings in accordance with Section 013300.
B. Submit materials list showing materials of pipe and fittings with ASTM reference and grade. Submit 

manufacturer's certification of compliance with referenced standards, e.g., ASTM D1784, D1785 (PVC), F441 
(CPVC), F439 (CPVC), and D2467 (PVC). Show wall thickness of pipe and fittings. Show fitting dimensions.

C. Submit data sheets for solvent cement and demonstrating compliance with ASTM D2564, F493 
(CPVC), and F656.

D. Submit certification from manufacturer that all pipes and fittings are NSF approved for conveying 
potable water.

1.4 WARRANTY
A. Full warranty against defects in materials and workmanship for one year after FINAL ACCEPTANCE,

including all parts, labor, and expenses.
PART 2 PRODUCTS
2.1 PIPE

A. PVC Pipe shall be Schedule 80, Type I, Grade 1 (Class 12454-B), conforming to ASTM D1784 and 
D1785.

B. CPVC Pipe shall be Schedule 80, Type IV, Grade 1 (Class 23477-B), conforming to ASTM D1784 and F441.
2.2 PVC PIPE COLORING AND MARKING FOR RECLAIMED WATER; OR IRRIGATION>> SERVICE

A. PVC pipe shall be purple (Pantone 522) and shall be marked on both sides of the pipe with the wording 
"CAUTION: RECLAIMED or IRRIGATION WATER--DO NOT DRINK." The lettering
shall be minimum 1-inch-high black letters and shall be repeated at intervals not exceeding 36-inches. The 
purple coloring shall be achieved by adding pigment to the PVC material as the pipe is being manufactured.

2.3 FITTINGS
A. PVC Fittings shall be Schedule 80 and shall conform to ASTM D2464 for threaded fittings and ASTM D2467 

for socket-type fittings.
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B. CPVC Fittings shall be Schedule 80 and shall conform to ASTM F437 for threaded fittings and ASTM F439 
for socket-type fittings.

2.4 FLANGES
A. PVC and CPVC flanges shall be of the one-piece solid socket design and shall be made of the same 

material as the pipe. Pressure rating shall be at least 150 psi at a temperature of 73 degrees F. Minimum 
burst pressure shall be 500 psi. Flanges shall match the dimensions of ASME B16.5, Class 150, steel 
flanges for outside diameter, bolt circle, and bolt holes. Do not use Van Stone flanges.

2.5 UNIONS
A. PVC Unions shall have socket-type ends, Viton O-rings, and shall be Schedule 80. Material shall be Type I, 

Grade 1 PVC, per ASTM D1784.
B. CPVC Unions shall have socket-type ends, Viton O-rings, and shall be Schedule 80. Material shall be Type 

IV, Grade 1 CPVC, per ASTM D1784.
C. Union connections to other metal piping materials shall comply with MSS SP-107. The fitting end for 

connection to CPVC pipe shall be a female socket. Provide wrought or cast copper tailpieces for connection 
to copper piping and tubing. Provide Type 316 stainless steel tailpieces for connection to steel piping.

2.6 JOINTS
A. Pipe and fitting joints shall be socket welded except where threaded and flanged joints are required to 

connect to valves and equipment.
2.7 SOLVENT CEMENT (IN OTHER THAN PAA OR SODIUM HYPOCHLORITE SERVICE)

A. PVC Solvent cement for socket joints shall comply with ASTM D2564 and F656.
B. CPVC Solvent cement for socket joints shall comply with ASTM F493. Use the type of solvent cement as 

recommended in ASTM F493, Appendix X2.
2.8 SOLVENT CEMENT IN SODIUM HYPOCHLORITE SERVICE

A. Solvent cement shall be free of silica. Products: IPS “Weld-On” PVC or CPVC 724 or Oatey “Lo
V.O.C. PVC or CPVC Heavy Duty Gray.”

2.9 GASKETS FOR FLANGES
A. See Section 400500.

2.10 BOLTS AND NUTS FOR FLANGES
A. See Section 400500.

2.11 LUBRICANT FOR STAINLESS STEEL BOLTS AND NUTS
A. See Section 400500.

2.12 WYE STRAINERS
A. PVC and CPVC wye strainers shall be manufactured of the same material as the pipe, with 30-mesh screens 

and Viton seals. Connecting ends shall be the socket type, solvent welded. Provide one spare screen for each 
strainer.

PART 3 EXECUTION
3.1 GENERAL

A. Do not install PVC or CPVC pipe when the temperature is below 40°F or above 90°F. Store loose pipes on 
racks with a maximum support spacing of 3 feet. Provide shades for pipe stored outdoors or installed 
outdoors until the pipe is filled with water.

B. Store fittings indoors in their original cartons.
C. Store solvent cement indoors or, if outdoors, shade from direct sunlight exposure. Do not use solvent 

cements that have exceeded the shelf life marked on the storage container.
D. Before installation, check pipe and fittings for cuts, scratches, gouges, buckling, kinking, or splitting on pipe 

ends. Remove any pipe section containing defects by cutting out the damaged section of pipe.
E. Do not drag PVC or CPVC pipe over the ground, drop it onto the ground, or drop objects on it.

3.2 SOLVENT-WELDED JOINTS
A. Prior to solvent welding, remove fittings and couplings from their cartons and expose them to the air at the 

same temperature conditions as the pipe for at least one hour.
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B. Cut pipe ends square and remove all burrs, chips, and filings before joining pipe or fittings. Bevel 
solvent-welded pipe ends as recommended by the pipe manufacturer.

C. Wipe away loose dirt and moisture from the inside and outside of the pipe end and the inside of the fitting 
before applying solvent cement. Clean the surfaces of both pipes and fittings that are to be solvent welded 
with a clean cloth moistened with acetone or methylethyl ketone. Do not apply solvent cement to wet 
surfaces.

D. The pipe and fitting socket shall have an interference fit. Perform a dry fit test at each joint before applying 
solvent cement. The pipe shall enter the fitting socket between one-third and two-thirds of the full socket depth 
when assembled by hand.

E. Make up solvent-welded joints per ASTM D2855 (PVC) or F493 Appendix X1 (CPVC). Application of cement 
to both surfaces to be joined and assembly of these surfaces shall produce a continuous bond between them 
with visual evidence of cement at least flush with the outer end of the fitting bore around the entire joint 
perimeter.

F. Allow at least eight hours of drying time before moving solvent-welded joints or subjecting the joints to any 
internal or external loads or pressures.

G. Acceptance criteria for solvent-welded joints shall be as follows:
1. Unfilled Areas in Joint: None permitted.
2. Unbonded Areas in Joint: None permitted.
3. Protrusion of Material into Pipe Bore, Percent of Pipe Wall Thickness: Cement, 50 Percent.

3.3 FLANGED JOINTS
A. Lubricate carbon steel bolt threads with graphite and oil before installation.
B. Tighten bolts on PVC and CPVC flanges by tightening the nuts diametrically opposite each other using a 

torque wrench. Complete tightening shall be accomplished in stages and the final torque values shall be as 
follows:
1. Pipe Size of 1/2 to 1-1/2 Inches: 10 to 15 foot-pounds Final Torque.
2. Pipe Size of 2 to 3 Inches: 20 to 30 foot-pounds Final Torque.

3.4 INSTALLATION OF STAINLESS STEEL BOLTS AND NUTS
A. See Section 400500.

3.5 THREADED JOINTS
A. Cut threaded ends on PVC or CPVC to the dimensions of ASME B1.20.1. Ends shall be square cut.

Follow the pipe manufacturer's recommendations regarding pipe hold-down methods, saw cutting blade 
size, and saw cutting speed.

B. Pipe or tubing cutters shall be specifically designed for use on PVC or CPVC pipe. Use cutters 
manufactured by Reed Manufacturing Company, Ridge Tool Company, or equal.

C. If a hold-down vise is used when the pipe is cut, insert a rubber sheet between the vise jaws and the pipe to 
avoid scratching the pipe.

D. Thread cutting dies shall be clean and sharp and shall not be used to cut materials other than plastic.
E. Apply Teflon® thread compound or Teflon® tape lubricant to threads before screwing on the fitting.

3.6 INSTALLING UNIONS
A. Provide unions on exposed piping 3 inches and smaller as follows:
B. At every change in direction (horizontal and vertical).
C. Six to twelve inches downstream of valves.
D. Every 40 feet in straight pipe runs.
E. Where shown in the drawings.

3.7 INSTALLING BURIED PIPE
A. Install in accordance with Section 312333 and as follows.
B. Trench bottom shall be continuous, smooth, and free of rocks. See the details in the drawings for trench 

dimensions, pipe bedding, and backfill.
C. After the pipe has been solvent-welded and the joints have set, snake the pipe in the trench per the pipe 

manufacturer's recommendations in order to allow for thermal expansion and contraction of the pipe.
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D. Do not backfill the pipe trench until the solvent-welded joints have set. Support the pipe uniformly and 
continuously over its entire length on firm, stable soil. Do not use blocking to change pipe grade or to support 
pipe in the trench.

E. Install buried PVC and CPVC pipe in accordance with ASTM D2774 and the pipe manufacturer's 
recommendations. Backfill materials in the pipe zone shall be imported sand per Section 312333.

3.8 INSTALLING ABOVEGROUND OR EXPOSED PIPING
A. See Section 400500.
B. Fill empty piping with water and provide temporary shading or other means to keep the surface 

temperature of the pipe below 100 degrees F.
3.9 PAINTING AND COATING

A. Coat interior piping per Section 099000, System No. 30.
B. Coat exterior piping per Section 099000, System No. 9.

3.10 HYDROSTATIC TESTING
A. Perform hydrostatic testing for leakage in accordance with Section 400515.

END OF SECTION
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SECTION 402091
PVC PIPE (4 INCHES AND LARGER)

PART 1 GENERAL
1.1 DESCRIPTION

A. This section includes materials, installation, and testing of PVC pipe and fittings of size 4 inches
and larger for use in aboveground or otherwise exposed process piping having a maximum design 
pressure of 50 psi and a maximum design temperature of 105 degrees F.

1.2 RELATED WORK SPECIFIED ELSEWHERE
A. Painting and Coating: 099000.
B. Trenching and Backfilling: 312333.
C. General Piping Requirements: 400500.
D. Pressure Testing of Piping: 400515.
E. Wall Pipes, Seep Rings, and Penetrations: 400762.
F. PVC & CPVC Pipe and Fittings, 3 Inches and Smaller: 402090.

1.3 SUBMITTALS
A. Submit shop drawings in accordance with Section 013300.
B. Submit materials list showing materials of pipe and fittings with ASTM reference and grade. Submit 

manufacturer's certification of compliance with referenced standards, e.g., ASTM D1784, D1785, 
D2467, and ASME B31.3. Show wall thickness of pipe and fittings. Show fitting dimensions.

C. Submit data sheets for solvent cement and demonstrating compliance with ASTM D2564 and F656.
D. Submit piping layout drawings showing location and dimensions of pipe and fittings. Include laying 

lengths of valves, meters, in-line pumps, and other equipment determining piping dimensions. Label or 
number each fitting or piece of pipe. Show location and detail of every pipe hanger and pipe support.

E. Submit manufacturer's recommended torques for tightening bolts on flanged connections.
F. Submit manufacturer's recommended method of installing solvent welded and hot gas welded joints.

Submit bonding procedure specification (BPS) developed in accordance with ASME B31.3 (2006 
edition), Chapter VII, Part 9, paragraph A328.2.

G. Submit the names of employees to be utilized on the project who have been qualified per the BPS to 
make solvent-welded joints and hot gas welded joints. Submit the results of the BPS qualification tests 
per ASME B31.3, Chapter VII, Part 9, paragraphs A328.2.4 and A328.2.5 for each such employee.

H. If any fabricated branch connections or tees are used, submit design calculations, service experience 
records, and performance test records per ASME B31.3, Chapter VII, Part 2, paragraph A304.7.2.

I. Submit certification from manufacturer that all pipes and fittings are NSF approved for conveying 
potable water.

1.4 MANUFACTURER'S SERVICE
A. Provide pipe manufacturer's services at the jobsite for the following minimum labor days, travel time 

excluded:
B. One labor day to instruct the Contractor's personnel in the preparation and execution of 

solvent-welded and hot gas welded joints for the sizes of pipes to be installed in the project.
C. One person to observe and advise during the assembly and installation of every pipe joint assembly in 

the project, including hot gas welding for repairing joints. The manufacturer's representative shall be 
qualified to make both solvent-welded joints and hot gas welded joints per the BPS.

1.5 WARRANTY
A. Full warranty against defects in materials and workmanship for one year after FINAL ACCEPTANCE,

including all parts, labor, and expenses.
PART 2 PRODUCTS
2.1 PIPE

A. Pipe shall be Schedule 40 or 80, as shown, Type I, Grade 1 (Class 12454-B), conforming to ASTM 
D1784 and D1785.
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B. Diffuser piping supplied by others will utilize other piping standards.
2.2 FITTINGS

A. Fittings shall be socket type, Schedule 40 or 80, as shown, and shall conform to ASTM D2467.
B. Fabricated branch connections or tees may be used only where the type or size of fitting is not 

described in ASTM D2467. Joints and seams in fabricated fittings shall be in accordance with ASME 
B31.3 (2006 edition), Chapter VII, Part 9, paragraph A328.5.4. The design and fabrication of such 
branch connection and tees shall be in accordance with ASME B31.3, Chapter VII, paragraphs A304.3 
and A328.5.2. Minimum wall thickness shall be equivalent to that of Schedule 80 pipe. 

2.3 FLANGES
A. PVC flanges shall be of the one-piece solid socket design and shall be made of the same material as 

the pipe. Pressure rating shall be at least 150 psi at a temperature of 73 degrees F. Minimum burst 
pressure shall be 500 psi. Flanges shall match the dimensions of ASME B16.5, Class 150 steel 
flanges for outside diameter, bolt circle, and bolt holes. 

2.4 JOINTS
A. Pipe and fitting joints shall be socket welded except where flanged joints are required to connect to 

valves and equipment.
2.5 SOLVENT CEMENT

A. Solvent cement for socket joints shall comply with ASTM D2564 and F656.
2.6 GASKETS FOR FLANGES

A. See Section 400500.
2.7 BOLTS AND NUTS FOR FLANGES

A. See Section 400500.
2.8 LUBRICANT FOR STAINLESS STEEL BOLTS AND NUTS

A. See Section 400500.
PART 3 EXECUTION
3.1 GENERAL

A. Do not install PVC pipe when the temperature is below 40 degrees F or above 90 degrees F. Store 
loose pipes on racks with a maximum support spacing of 3 feet. Provide shades for pipe stored 
outdoors or installed outdoors until the pipe is filled with water.

B. Store fittings indoors in their original cartons.
C. Store solvent cement indoors or, if outdoors, shade from direct sunlight exposure. Do not use solvent 

cements that have exceeded the shelf life marked on the storage container.
D. Before installation, check pipe and fittings for cuts, scratches, gouges, buckling, kinking, or splitting on 

pipe ends. Remove any pipe section containing defects by cutting out the damaged section of pipe.
E. Do not drag PVC pipe over the ground, drop it onto the ground, or drop objects on it.

3.2 SOLVENT-WELDED AND HOT GAS WELDED JOINTS
A. Bonding requirements shall be in accordance with ASME B31.3 (2006 edition), Chapter VII, Part 9.

Bonding shall include both solvent welding or cementing and hot gas welding.
B. Prior to solvent welding, remove fittings and couplings from their cartons and expose them to the air at 

the same temperature conditions as the pipe for at least one hour.
C. Cut pipe ends square and remove burrs, chips, and filings before joining pipe or fittings. Bevel pipe 

ends as recommended by the pipe manufacturer in the BPS.
D. Wipe away loose dirt and moisture from the inside and outside diameters of the pipe end and the 

inside diameter of the fitting before applying solvent cement. Clean the surfaces of both pipes and 
fittings that are to be solvent welded with a clean cloth moistened with acetone or methyl ethyl 
ketone. Do not apply solvent cement to wet surfaces.

E. The pipe and fitting socket shall have an interference fit. Perform a dry fit test at each joint before 
applying solvent cement. The pipe shall enter the fitting socket between one-third and two-thirds of the 
full socket depth when assembled by hand.

F. Make field solvent-welded and hot gas welded joints only in the presence of the pipe manufacturer's 
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representative who shall instruct and advise the Contractor's personnel in the assembly of the joints. 
Joint bonding shall be done in accordance with a BPS established by the pipe manufacturer. 
Qualification of the BPS shall be in accordance with ASME B31.3, Chapter VII, Part 9, paragraphs 
A328.2 through A328.5. Each person who will perform bonding shall be qualified in executing the BPS 
per paragraph A328.2.5.

G. Make up solvent-welded joints per ASTM D2855 and the BPS. Application of cement to both surfaces 
to be joined and assembly of these surfaces shall produce a continuous bond between them with 
visual evidence of cement at least flush with the outer end of the fitting bore around the entire joint 
perimeter.

H. Allow at least eight hours of drying time before moving solvent welded joints or subjecting the joints to 
any internal or external loads or pressures.

I. After completion of the solvent-welded joints, subject the piping system to a hydrostatic test pressure 
of 75 psi per Section 400515. Solvent-welded joints that show minor weeping at isolated points around 
the circumference of the joint may be repaired by the hot gas welding method. There shall be no more 
than one point of weeping for every 12 inches of circumference of the pipe. Remove solvent-welded 
joints that show excessive leakage and assemble new joints.

J. The hot gas welding method shall produce a continuous seal at the fillet formed by the junction of the 
fitting socket entrance and the pipe. Use a hot gas welding procedure per the BPS and the following to 
melt a plastic filler rod and the surfaces of the pipe in the fillet area. Force the softened rod into the 
softened fillet. Provide the hot gas weld around the entire circumference of the solvent-welded joint.

K. Terminate a hot gas weld by lapping the bead on top of itself for a distance of 3/8 inch to 1/2 inch. Do 
not terminate a hot gas weld by overlapping the bead side by side.

L. Provide three weld passes on each hot gas welded joint. Deposit the first bead at the bottom of the 
fillet. Deposit the second and third beads on each side of the first bead. Stagger the starting point for 
each bead and allow each weld pass to cool before proceeding with the next pass.

M. Upon completion of each hot gas welded bead, check that the filler rod has completely fused into the 
base pipe. If the filler rod can be removed or pulled back from the base material, then reject the entire 
hot gas weld. Reject any hot gas welds showing brown or black discoloration.

N. Upon completion of the hot gas welded joints, subject the piping system to a test pressure of 75 psi 
per Section 400515. Cut out, remove, and replace any joints that are leaking. No rework of leaking hot 
gas welded joints will be permitted.

O. Acceptance criteria for solvent-welded and hot gas welded joints shall be as follows:
1. Kind of Imperfection: Cracks.

a. Hot Gas Welded Joints: None permitted.
b. Solvent Cemented Joints: Not applicable.

2. Kind of Imperfection: Unfilled areas in joint.
a. Hot Gas Welded Joints: None permitted.
b. Solvent Cemented Joints: None permitted.

3. Kind of Imperfection: Unbonded areas in joint.
a. Hot Gas Welded Joints: Not applicable.
b. Solvent Cemented Joints: None permitted.

4. Kind of Imperfection: Inclusions of charred material.
a. Hot Gas Welded Joints: None permitted.
b. Solvent Cemented Joints: Not applicable.

5. Kind of Imperfection: Unfused filler material inclusions.
a. Hot Gas Welded Joints: None permitted.
b. Solvent Cemented Joints: Not applicable.

6. Kind of Imperfection: Protrusion of material into pipe bore, percent of pipe wall thickness.
a. Hot Gas Welded Joints: Not applicable.
b. Solvent Cemented Joints: Cement, 50 percent.

3.3 FLANGED JOINTS
A. Lubricate bolt threads with graphite and oil before installation.
B. Tighten bolts on PVC flanges by tightening the nuts diametrically opposite each other using a torque 

wrench. Complete tightening shall be accomplished in stages and the final torque values shall be as 
follows:
1. Pipe Size of 4 inches: 20 to 30 foot-pounds Final Torque.
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2. Pipe Size of 6 to 8 inches: 33 to 50 foot-pounds Final Torque.
3.4 INSTALLATION OF STAINLESS STEEL BOLTS AND NUTS

A. See Section 400500.
3.5 INSTALLING ABOVEGROUND AND EXPOSED PIPING

A. See Section 400500.
B. Fill empty piping with water, provide temporary shading, or other means to keep the surface 

temperature of the pipe below 100 degrees F.
3.6 PAINTING AND COATING

A. Coat interior piping per Section 099000, System No. 30
B. Coat exterior piping per Section 099000, System No. 9

3.7 FINAL HYDROSTATIC TESTING
A. Perform final hydrostatic testing for leakage in accordance with Section 400515 after all joints have 

been tested and defective joints have been repaired or replaced.

END OF SECTION
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SECTION 407100  

FLOW AND LEVEL MEASUREMENT 

PART 1 GENERAL 

1.1 SUMMARY 

 

A. This section describes requirements for the following flow metering devices: 

1. Electronic-type flow meters: 

a. Magnetic flow meters, inline-type (FE/FIT-511) 

2. Mechanical-type flow meters: 

a. Positive displacement meters (5/8-inch to 2-inch). 

3. Open channel flow meters: (Not Applicable) 

a. Flow metering weirs. 

b. Flumes. 

4. Other devices: 

a. Level Elements  

b. Flow switches. 

1.2 SUBMITTALS 

A. General: Submit shop drawings in accordance with the submittal procedures of the General 
Requirements. 

B. Product Data: 

1. Submit manufacturer's descriptive literature and product specifications for each product. 

2. Materials of construction shall describe any applicable material specifications (e.g., AISI, ASTM, 
CDA, SAE) as well as grade or type. 

3. Use equipment tag numbering to correlate each product with the relevant product data. 

C. Shop Drawings: 

1. Indicate typical layout including dimensions and minimum laying lengths of unimpeded flow. 

2. Submit detail drawings of the flow meter 

3. If Contract Documents were marked for dimension verification by Contractor, submit drawings 
showing field measured dimensions. 

4. Submit detail drawings of specialty accessory components not included in manufacturer’s product 
data. 

1.3 WARRANTY 

A. Full warranty against defects in materials and workmanship for two years including all parts, labor, and 
expenses. 

PART 2 PRODUCTS 

2.1 MATERIALS OF CONSTRUCTION 

A. All materials of construction for components that will contact potable water or will contact water 
indented to become potable must conform to NSF/ANSI Standard 61. 

B. Unless specified otherwise in this Section, meters with bronze main cases shall utilize bronze or 18-8 
stainless steel case bolts (capscrews) 

 

2.2 ELECTRONIC-TYPE FLOW METERS: 

A. Magnetic flow meters, inline-type. (FE/FIT-511)  

1. Manufacturers: Rosemount, Badger or equal. 

2. The magnetic flow meter shall be an obstructionless pipeline-mounted instrument to magnetically 
measure the flow of fluid. 

3. The output signal shall not be affected by changes in fluid viscosity or density and shall have 
zero-point stability and auto zeroing functions. 

4. The magnetic flow meter shall have a drip- and splash-proof sensor, capable of withstanding 
temporary submersion of up to 30 feet of water for 48 hours. 

5. The magnetic flow meter shall have an integral terminal box with watertight cable seals. 
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6. Interconnecting cables. 

a. Provide stainless steel grounding rings and grounding straps per manufacturer’s 
requirements. 

7. Materials of Construction 

a. Flangeless Meters: The flow tube shall be flangeless wafer construction with cast aluminum 
enclosure. Provide bolting kit. 

b. Flanged Meters: The flow tube shall be Type 304 stainless steel with carbon steel flanges. 

8. Indicator/Totalizer 

a. The indicator/totalizer shall accept the process flow signal from the magnetic flow meter and 
convert its electrical output signals directly proportional to the instantaneous metered flow 
rate. The housing shall be suitable for field mounting. 

9. Transmitter 

a. The transmitter shall be microprocessor based with flow rate indicator in engineering units, 
forward, reversed, and net flow totalizer, all in user-selectable engineering units. The display 
shall also be capable of indicating alarm status and velocity of fluid. The transmitter shall be 
mounted on Unistrut near the flow meter.  The transmitter shall output a 4-20 mA signal to the 
Remote Monitoring panel, and a 4-20 mA signal directly to the Peroxyacetic Acid Pump P-
461. 

10. Interconnecting Cable 

a. The interconnecting cable between the sensor and the transmitter shall be furnished by the 
magnetic flow meter manufacturer. 

11. The overall system's performance shall be as follows: 

a. Accuracy: 0.5% of flow rate with minimum fluid velocity of 1 fps. 

b. Repeatability: ±0.1% of flow rate. 

c. The accuracy of each meter shall be verified by calibration in a flow laboratory traceable to 
the U.S. National Institute of Standards and Technology. 

d. Adjustable full-scale range. 

e. Outputs: Bidirectional, isolated 4- to 20-mA d-c and either 24-volt d-c scaled pulse, or 0- to 
10-KHz frequency. 

f. Power Consumption: 20 watts maximum. 

g. Temperature Limits, Ambient: -20°F to +140°F. 

h. The flow meter shall have a positive zero return (PZR) input controlled by an external dry 
contact. 

i. The meter shall have empty pipe detection. 

j. A common alarm discrete output (a dry contact or a transistor switch) shall be provided for 
remote indication of fault conditions. 

2.3 MECHANICAL-TYPE FLOW METERS: 

A. Positive displacement meters (5/8-inch to 2-inch) shall be used to monitor potable water consumption 
and used in addition to utility supplied meter. 
1. Meters shall be positive displacement type, oscillating piston, with sealed register and magnetic 

drive. 
2. Meters shall conform, except as otherwise specified herein, to the requirements of AWWA C700. 
3. Manufacturers: Sensus, Badger, or equal. 
4. Meters shall register not less than 98.0% or more than 101.5% of actual flow at any flow rate 

within the normal flow limits specified below: 
 

Meter Size (inches) Normal Flow Limit (gpm) Max. Pressure Drop (psi) 

5/8 x 3/4 1 to 20 11.0 

3/4 2 to 30 11.5 

1 3 to 50 11.5 

1 1/2 5 to 100 12.0 

2 8 to 160 12.5 
 

5. Pressure drop through meters, when operated within specified normal flow limits, shall not 
exceed the -specified values above. 

6. Registers shall be magnetically coupled to the meter and shall be hermetically sealed. 

7. Register shall be a six-digit direct-reading totalizer type, calibrated in U.S. gallons. 

8. Housing shall be bronze. 
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9. Disc shall be plastic or hard rubber. 

10. Disc spindle, thrust roller insert, and magnet spindle shall be Type 316 stainless steel. 

11. End Connections shall be threaded, NPSM, ASME B1.20.1. 

12. The pressure rating shall be 150 psi, unless otherwise indicated on Bid Documents. 

13. Meter flow accuracy shall be ± over the flow ranges of meter. 

2.4 OPEN CHANNEL FLOW METERS: 

A. UltraSonic Level Sensor and Transmitter (Not Applicable)  

1. Acceptable Manufacturer: 

a. Eastech 

b. Milltronics 

c. Endress + Hauser 

d. Magnetrol 

2. Materials:  

a. Sensor wetted parts: PVC, polypropylene, KYNAR or polyvinylidene fluoride (PVDF) 

3. Design and fabrication: 

a. Sensor: 

1)   Emits Ultrasonic sound. 

2)   Detects return echo reflected from surface and converts it to electrical energy proportional to 
level 

b.    Temperature compensated 

c.    Capable of being configured to ignore false targets. 

d.    Operating temperature: -4 to 140 Degrees Fahrenheit 

e.    Humidity: 95 percent non-condensing. 

f.    Transmitter: 

1)   Capable of producing output signal proportional to level of 4-20 mA DC into 500-ohm load. 

2)   Power Supply: 120 Vac (+/-10 percent), 60 Hz. 

3)   Inaccuracy: 0.25 percent of range or 0.24 IN, whichever is greater. 

4)   Resolution: 0.1 percent of span or 0.08 IN, whichever is greater. 

5)   Display: Four-digit LED or LCD scalable to engineering units with selectable decimal point. 

6)   Temperature: -5 to 122 Deg F. 

7)   Humidity: 95 percent noncondensing. 

8)   Memory: EEPROM (non-volatile). 

9)   Keypad programmer. 

2.5 PRESSURE TRANSMITTER LEVEL ELEMENTS:   

A. Pressure Transmitters:  

1. Acceptable Manufacturers: 

a. Rosemount, Model 3051 

b. Foxboro, I/A series. 

c. Honeywell 100e. 

2. Materials: 

a. Process flanges and adapters: (316 Stainless Steel) 

b. Housing: (Aluminum) 

c. Vent/Drain Valve: (316 Stainless Steel) 

d. Fill Fluid:  

1) Utilize manufacturer’s standard fill for other applications. 

(a) Ensure fill is suitable for application temperatures. 
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3. Design and Fabrication: 

a. Smart Transmitters utilizing microprocessor based electronics. 

b. Output: 4-20 mA DC proportional to pressure. 

c. Nonvolatile memory. 

d. Power Supply: 24 Vdc. 

e. Adjustable zero and span. 

f. Temperature limits: -20 to 180 Degrees Fahrenheit 

1) -4 to 175 Degrees Fahrenheit for LCD indicators. 

g. Overpressure Limits: Withstand 150 percent of stated maximum service pressure without 
damage. 

h. Humidity Limits: 0 to 100 Percent Relative Humidity  

i. Damping: Adjustable between 0 and 32 Seconds. 

j. Inaccuracy (includes effects of linearity, repeatability, and hysteresis): +/-0.10 percent of 
calibrated span for 15:1 rangeability.  

2.6 OTHER FLOW DEVICES  

A. Level Elements 

1.  Submersible Transmitter Level Element (Not Applicable)  

a. Float switches.  

• LS-1-Pump Stop for Duplex Raw Sewage Pumping System, to be provided by pump 
supplier. 

• LS-2-Lead Pump Start for Duplex Raw Sewage Pumping System, to be provided by 
pump supplier. 

 

 
PART 3 – EXECUTION 

3.1  ERECTION, INSTALLATION, AND APPLICATION 

A. Install, erect, apply, or otherwise place products in accordance with manufacturers printed instructions, 
GLUMRB Recommended Standards for Water Works and Wastewater Facilities, relevant AWWA 
standards, and applicable standards promulgated by local jurisdictional authority. 

B. Install plumb, level, and square as shown on Drawing, free from warp or twist while maintaining 
dimensional tolerances and alignment with surrounding construction or adjacent surfaces. 

C. Install observing minimum laying lengths of unimpeded upstream and downstream flow, using tube 
elements or radial vane elements if necessary to provide accurate metering operation. 

D. Provide the necessary couplings and fittings to complete meter connections to any piping, tubing, 
valves, and curb stops. 

1. For each flow meter installed in flanged or grooved piping, provide a replacement spool the same 
length of the meter, with gaskets, made of the same material as the adjoining piping. 

2. For positive displacement fittings shall be bronze: Ford, James Jones, Mueller, or equal. 

E. Magnetic flow meters shall be provided with ground to adjacent pipe. Locate to ensure full pipe at all 
times. 
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3.2   FLOW AND LEVEL MEASUREMENT SCHEDULE 

 

A. 

Delaplain Disposal 

Product Location 

MAG Meter Filter influent (6”) 

 

 

 

 

END OF SECTION 
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SECTION 409715
PRESSURE GAUGES

PART 1 GENERAL
1.1 DESCRIPTION

A. This section includes materials and installation of pressure gauges and accessories.
1.2 SUBMITTALS

A. Submit shop drawings in accordance with Section 013300.
B. Submit manufacturer's catalog data and descriptive literature. Call out materials of construction by 

ASTM reference and grade. Submit manufacturer's certificate of compliance with the referenced ANSI 
standards. Identify each gauge by tag number to which the catalog data and descriptive literature 
pertain.

1.3 WARRANTY
A. Full warranty against defects in materials and workmanship for one year after FINAL ACCEPTANCE,

including all parts, labor, and expenses.
PART 2 PRODUCTS
2.1 MANUFACTURERS

A. Gauges, diaphragm seals, dampeners, and tools shall be as manufactured by Ashcroft, Crosby, 
Marshalltown, Marsh, or equivalent.

2.2 GAUGE DESIGN
A. Gauges 4-1/2 inches in size shall comply with ANSI B40.1, Grade 1A (+/- 1.0% accuracy). Gages 

2-1/2 inches in size shall comply with ANSI B40.1, Grade A (+/- 2-1/2% accuracy). Gages shall 
incorporate the following features:
1. Solid or open front with side or rear blowout relief.
2. Pressure tight.
3. 270-degree arc with adjustable pointer.
4. Stem mounted, 1/2 inch size.
5. Hermetically sealed.
6. Liquid filled.
7. The dial size shall be 2-1/2 inches, except for gauges located on process pump discharge 

lines which shall be 4-1/2 inches.
8. Dial shall have white background and black markings.
9. The units of measurement shall be indicated on the dial face.

B. Pressure ranges and locations shall be as indicated on the pressure gauge schedule.
2.3 MATERIALS OF CONSTRUCTION

A. Materials of construction shall be as shown below:
1. Case shall be phenolic plastic.
2. Bourdon tube shall be stainless steel, AISI 316.
3. Windows shall be acrylic plastic.
4. Ring shall be stainless steel.
5. Stem shall be stainless steel.
6. Dial face shall be aluminum with clear baked on acrylic coating, 6061-T6, ASTM B 209.

2.4 DIAPHRAGM SEAL
A. Diaphragm seal shall isolate pressure gauge from corrosive liquids. Bottom housing shall be PVC, 

diaphragm material shall be Teflon. Diaphragm seal shall be rated as continuous duty. Unit shall be 
capsule type which will allow the diaphragm to be replaced. Filling fluid shall be Halocarbon.

PART 3 EXECUTION
3.1 INSTALLATION

A. Gauges and pulsation dampeners shall be installed at the locations indicated on the drawings. Install 
per details on drawings.

B. Install diaphragm seals on all chemical feed line applications.
C. Unless otherwise specified herein, direct tapping of pipe walls for installation of gauge connections will 
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not be permitted.

D. All gauges and diaphragm seals shall be installed in the vertical upright position. Teflon thread tape or 
Teflon thread sealer, as specified in the miscellaneous piping section, shall be used in the assembly of 
threaded connections. All connections shall be free from leaks.

END OF SECTION
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SECTION 465104
ALUM SUPPLY SYSTEM

PART 1 – GENERAL
1.1 SUMMARY

A. This section covers installation of the contractor furnished Alum Supply System that includes  
chemical metering pump w/integral controller; pump support table; 50-gallon mix tank with bulk head 
fitting and ridged suction drop pipe; polymer dilution panel with static mixer, pressure gauge 
rotameter, ¾” solenoid valve, pressure reducing valve, globe style flow and stop valve; and 
appurtenances required for the polymer feed system.  The Contractor shall install the Contractor 
Furnished system.

B. The Contractor will be directly responsible for installing the contractor furnished effluent flow meter 
(as specified in Section 407100).  The flow meter shall include a contact card that will detect 
minimum flow setting being reached and send discrete signal to a Contractor supplied relay in a box 
that will power a Contractor supplied duplex receptacle to supply power for the aluminum sulfate 
feed pump. The effluent flow meter will send this discrete signal to the relay in a box, a 4-20 mA 
analogue signal representing the flow rate to the aluminum sulfate pump, and a 4-20 mA analogue 
signal representing the flow rate to the owner furnished Remote Monitoring system. The Contractor 
is required to route conduit, wire and cables as required to supply power and communication for the 
installation of the aluminum sulfate supply system.   

1.2 SUBMITTALS
A. Submit Shop Drawings in accordance with Section 013300.
B. Submit dimensional layouts and mounting and installation details for each pump model and 

appurtenances that make up the Polymer feed system.
C. Submit manufacturer's catalog data, descriptive literature, and detailed drawings for each item, 

describing materials of construction (including specification, grade, type, etc.), settings at the specified 
flow, and speed reducer construction. Identify each system component by tag number where 
appropriate to which the catalog data and detail sheets pertain. Show pump and appurtenance design 
criteria, if applicable. Submit information on chemical compatibility with chemicals being pumped. 
Show coatings.

1.3 MANUFACTURER'S SERVICES
A. Installation shall include Brooks & Associates directly procuring startup and commissioning 

assistance from the pump supplier beyond what is included in the contract between supplier and 
Owner, as required.

PART 2 MATERIALS
2.1 GENERAL

A. Products relevant to this section will be furnished and installed by the contractor.
PART 3   EXECUTION
3.1 EQUIPMENT INSTALLATION

A. Pump assemblies and related equipment shall be installed as indicated on the drawings and in 
accordance with the manufacturer's recommendations. Provide the manufacturer's recommended 
lubricants for each piece of equipment.

3.2 PAINTING AND COATING
A. Coat all metal components at the factory with manufacturer's standard coating. Touch up after 

installation.
3.3 STARTUP SERVICES

A. The Contractor shall coordinate with the operators in the performance of the initial start-up of the 
aluminum sulfate feed system.  Equipment supplier will directly provide installation and operational 
guidance to Owner and Contractor remotely. 

END OF SECTION

PAGE INTENTIONALLY LEFT BLANK



BLOWERS AND BLOWER 
CONTROLS 

 460529 - 1 

 

SECTION 460529 

BLOWERS AND BLOWER CONTROLS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Installation of Owner Furnished Blowers for aeration air supply and Blower Controls. 

B. Delaplain Disposal: The Blower and Blower Control systems shall include Blowers BLWR-231 
& BLWR 232. Control panel shall include VFDs, cooling fans, circuit protection, ON/OFF 
switches, and run lights.  These items shall be supplied by FPZ. 

C. Each blower shall be supplied with a check valve and a pressure relief valve, shipped loose 
for installation by Contractor.  Note that the plans do not show the check valve or relief valve, 
but each of these shall be installed by Contractor, and spatial provisions were made in Plans 
to accommodate the addition of these items. 

G. The Contractor will be directly responsible for providing and installing all items not listed 
above for complete blower and blower control systems, including but not limited to the blower 
equipment pads, downstream process air vibration isolators, isolation valves, piping and 
appurtenances, communications conduit and cables routed to Remote Monitoring controls, 
site work, electrical distribution, etc. Installation shall include the Contractor directly 
performing startup and commissioning of the blowers and blower controls and coordinating 
remotely with the Blower and Blower Controls supplier (FPZ) and Engineer. 

1.2 REFERENCE STANDARDS 

A. ABMA STD 9 - Load Ratings and Fatigue Life for Ball Bearings; 1990 (Reapproved 2008). 

B. ABMA STD 11 - Load Ratings and Fatigue Life for Roller Bearings; 1990 (Reapproved 2008). 

C. ANSI/AGMA 6011 - Specifications for High Speed Helical Gear Units; 2014. 

D. ASHRAE Std 52.2 - Method of Testing General Ventilation Air-Cleaning Devices for Removal 
Efficiency by Particle Size; 2012. 

E. ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings; 2010. 

F. ASME B40.100 - Pressure Gauges and Gauge Attachments; 2013. 

G. NEMA ICS 1 - Industrial Control and Systems: General Requirements; 2005 (R2008). 

H. NEMA MG 1 - Motors and Generators; 2011. 
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PART 2 PRODUCTS 

2.1 GENERAL 

A. Products relevant to this section will be Owner furnished for installation by Contractor. 

 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. All equipment shall be installed in accordance with acceptable procedures submitted with the 
shop drawings, manufacturer’s instructions and installation manual and as indicated on the 
Drawings and specified herein, unless otherwise accepted by the Engineer. 

B. Install equipment in accordance with manufacturer's instructions. 

C. Provide the services of manufacturer's technical representative to supervise installation, 
adjustment, demonstration, testing, and startup. 

D. Anchor blower/motor bases to foundations per supplier recommendations. 

3.2 FIELD QUALITY CONTROL - PRIOR TO STARTUP 

A. After air distribution and diffusion systems have been installed, Contractor shall demonstrate of 
proper operation of each blower at specified operating conditions 

3.3 ELECTRICAL/CONTROL SYSTEMS. 
A. Electrical equipment shall be of the type and quality set forth herein and in accordance with 

Division 26. Items of equipment installed inside the control panel shall be arranged as shown 
on the drawings and as specified. 

B. All work shall be performed and all materials shall be in accordance with the National 
Electrical Code, the National Electrical Safety Code, and applicable local regulations and 
ordinances. Where required by applicable codes, materials and equipment shall be listed by 
Underwriters' Laboratories or other testing organization acceptable to the governing authority. 

3.4 START UP SERVICE 

A. The Owner-supplier agreement DOES NOT require blower system supplier to provide the 
services of a factory-trained representative to perform initial start-up of the blowers and blower 
controls and to instruct the Owner's operating personnel in the operation and maintenance of 
the equipment provided by them. Contractor shall coordinate with Engineer and manufacturer 
remotely during installation, startup and commissioning as required.   

END OF SECTION 
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SECTION 465103 

AIR DIFFUSERS  

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Installation of Owner Furnished air diffuser, air distribution, and diffusion system for: 

1. Pre-Aeration. (NOT USED) 

2. IFAS treatment tanks 

   

B. Air diffusers, in basin drop pipe, in basin air header, and in basin laterals. 

C. In basin air distribution piping and diffuser supports and accessories. 

D. The Contractor will be directly responsible for providing and installing all items not listed above 
for air diffuser systems, including but not limited to the diffuser pipe supports (to result in top of 
diffusers being set no more than 9-inches above floor slab), piping between the blowers and 
drop pipes, the isolation valves upstream of the drop pipes, the tank improvements and 
accessories, earthwork, etc. Installation shall include the Contractor directly performing startup 
and coordinating with Engineer, diffuser and aerator supplier, and blower and blower controls 
supplier to discuss the requirements for installation, startup and commissioning. 

PART 2 PRODUCTS 

2.1 GENERAL 

A. Products relevant to this section will be Owner furnished for installation by Contractor.  
Information on the products being Owner Furnished will be provided in Appendices. 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with Engineer approved procedures, approved shop drawings, diffuser 
supplier’s written instructions, and as indicated on the Drawings. 

3.2 FIELD QUALITY CONTROL - PRIOR TO STARTUP 

A. Piping System: Test with air at minimum of two times normal design pressure; apply pressure 
and hold for at least 60 minutes without leakage. 

B. In-Tank Diffusers: Test by filling tank with water to depth of approximately two feet (600 mm) 
above top of diffusers, and: 

1. Apply air at design pressure. 

2. Inspect diffusers for proper operation and uniformity of diffusion. 

3. Adjust diffusers as required for uniform diffusion. 

D. Replace diffusers that cannot be sufficiently adjusted. 

 

END OF SECTION 
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SECTION 466124 

CLOTH MEDIA DISK FILTER 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Furnish all labor, materials, equipment and incidentals required for automatic backwash filter 
system as shown on the plans and as specified herein, installed, tested and ready for 
operation. 

B. Each Cloth Media Disk Filter shall consist of individual disks of the number required; support 
columns and frames, a centrally located rotating shaft with vacuum shoe assemblies mounted 
thereto, 316 stainless steel swivel joints, filtrate pipes, drive mechanism complete with 
sprockets and non-metallic drive chain, automatic Allen Bradley MicroLogix 1400 PLC control 
panel with 10" color touch screen. 

C. Filter system, including the stainless steel tank, shall be designed for installation as shown on 
the contract drawings/plans. 

1.02 MEASUREMENT AND PAYMENT 

A. No separate payment will be made for work required under this section. Contractor will include 
all costs of the requirements of this section in the appropriate bid item(s) on the bid form. 

1.03 QUALITY ASSURANCE 

A. Applicable Standards 

1. ASTM - American Society for Testing and Materials 

2. AISI - American Iron and Steel Institute 

3. AGMA - American Gear Manufacturer’s Association 

4. NEMA - National Electrical Manufacturer’s Association 

5. NEC - National Electrical Code 

B. To assure unity of responsibility, all components of the disk filter system shall be supplied by a 
single manufacturer. 

C. Acceptable Manufacturer: 

1. Aqua-Aerobic Systems, INC. 

2. Pre-Approved Equal 

1.04 SUBMITTALS 

A. Submit shop drawings in accordance with the General Provisions, General Conditions, and 
Section 013300. 

B. Submit dimensioned, to-scale drawings of equipment showing its proposed installation in this 
facility. Where piping, structural components, etc. are involved, drawings shall show clearly 
that the proposed equipment will fit into the plant design without significant modifications and 
will function as intended in conjunction with other plant items. Modifications to plant structures, 
piping, electrical, etc. shall be made at the Contractor’s expense and only after approval by the 
Engineer. 

C. Information required for approval by the Engineer prior to incorporation into the project shall 
include the following as a minimum requirement: 

1. Certified dimension prints detailing all required anchor bolt locations and conduit 
stub-outs. Submit dimensioned to-scale drawings showing installation of screening 
equipment for this specific application. 

2. Specifications for all electrical and mechanical components and complete wiring diagrams 
for all components. 

3. Manufacturer’s recommended procedures for jobsite storage and handling of equipment. 



19399.000 / 19399.000 Kennett 
WWTP Upgrade 

466124 - 2 CLOTH MEDIA DISK FILTER  

1.05 OPERATION AND MAINTENANCE MANUALS: 

A. Prior to delivery of equipment and updated as required during installation of the equipment, the 
manufacturer shall furnish complete and detailed installation, operation and maintenance 
manuals which shall include the following information as a minimum requirement: 

1. Assembly, installation and adjustment instructions. 

2. Lubrication and maintenance instructions. 

3. Complete descriptive literature of all materials and components furnished. 

4. Erection drawings with equipment mark numbers. 

5. Complete operating instructions for controlling, modifying, and operating the equipment 
provided for this facility. 

1.06 PERFORMANCE REQUIREMENTS 

A. The disk filter system shall be capable of meeting the following performance requirements 
while receiving treated domestic wastewater from an IFAS unit: 

PERFORMANCE CRITERIA VALUE 

Design Daily Flowrate 240,000 gpd 

Design Peak Daily Flowrate 720,000 gpd 

Maximum Influent TSS, mg/L 225 

Average Influent TSS, mg/L < 40 

Average Effluent Suspended Solids TSS, mg/L < 5 

FILTER DESIGN DATA 

Filter Cloth Material Polyester, multi-layer 

Number of Filter Units 1 

Number of Filter disk per unit 10 

Filter Disk Diameter, ft. 7 

Effective Filter Surface Area per disk, ft2 72 minimum 

Effective Filter Surface Area per unit, ft2 720 

Backwash Arm Rotational Speed, RPM 1.1 

Materials of Construction 304 SS and plastics 

FILTER DRIVE UNIT 

Drive Motor (1 per unit) 0.50 HP, 460v, 3 phase 

Drive Motor Service Factor 1.3 

Drive Assembly 
Parallel Helical Gear 
w/Non-Metallic 
Chain and Sprocket 

BACKWASH CLEANING SYSTEM 

Number of Backwash Vacuum Shoes per Disk 2 

Backwash Pumps (2 per unit) 2 HP, 460v, 3 phase 

Backwash Flowrate, gpm 550 

Backwash Flow, % of Influent < 2% @ PDF 

B. The automatic backwash disk filter system shall be suitable for filtering domestic wastewater 
after conventional treatment. Each filter shall be designed to operate on a continuous basis at 
Peak Flow Rate and shall be designed to operate while receiving varying flow rates. 

C. Each disk shall be isolatable, one from the other. Each disk shall be removable without 
dewatering the filter tank or taking unit out of service. 

D. Cloth media disk filter must provide for redundancy by accommodating 100% of Peak Flow with 
one disk out of service while continuing to meet effluent quality requirements. 

E. Cloth media disk filter must be certified under CA Title 22 Reuse Standards as listed in the 
Treatment Technology Report for Recycled Water dated December 2009 that lists all 
acceptable manufacturers who have achieved "Title 22" quality certification. 
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1.07 EXPERIENCE 

A. It is desired that ONLY equipment which has undergone thorough development as provided by 
successful service in at least 50 similar installations for a minimum of 10 years shall be 
accepted for this project. Manufacturers who do not meet the experience requirements shall not 
be acceptable. Bonds or cash deposits are not an option in lieu of experience. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. All welding shall conform to the latest standards of the American Welding Society. Filter cloth 
shall be multi-layered polyester bags with seal arrangements to allow for easy removal and 
installation. Cloth media that requires bolting to hold it in place is unacceptable and is not 
allowed. Filter cloth support grid shall be non-metallic and have a deflection of less than 0.25 
inches over the entire 7 foot span of the disk. 

2.02 EQUIPMENT 

A. Filter Tank 

1. The filter tank shall be constructed of a minimum 3/16” thick 304 stainless steel. 

2. All structural shapes shall be designed for the intended use and of adequate strengths to 
withstand all loads during fabrication, shipping and operations. 

3. The filter tank shall incorporate one (1) 12" inlet nozzle with an influent trough designed to 
evenly distribute the flow across the width or length of the filter tank. 

4. The filter tank shall incorporate one (1) 12" effluent nozzle connected to a filtrate trough 
designed to remove the entire flow of the filter tank. 

5. The filter tank shall incorporate one (1) 12" outlet nozzle connected to one (1) trough for 
emergency bypass or overflow. This nozzle is designed to re-direct any excess flow that 
may occur due to increase flow rate above the Peak Design Flow indicated above. 

6. The filter tank shall incorporate one (1) 6" backwash nozzles connected to a center 
rotating backwash manifold within the tank. The backwash manifold shall be constructed 
of 304 stainless steel. Each end of the center rotating backwash manifold shall be 
connected to a 316 stainless steel swivel joint with double row ball bearing race design 
bearing designed for submerged service. The filter tank shall incorporate a drain/sludge 
removal port with a minimum 3" nozzle. Inside the tank shall be a perforated drain pipe 
sized adequately and designed to evenly remove settled sludge from the filter tank. 

B. Filter Disk 

1. The filter disk frame shall be constructed entirely from Type 304 stainless steel as an 
integral unit completely welded and supported for all operating and installation loads. 

2. Each disk shall have grid support structure incorporated into the disk frame and it shall be 
designed to secure the grid in place and minimize wear to the filter cloth bags. 

3. Each disk shall have a single top mounted effluent pipe adequately sized for the 
application and shall include a lifting eye for easy removal and placement of the ONE 
PIECE disk assembly. 

4. Each disk shall be attached to the effluent trough independently to allow disk isolation. 
Only one wall connection point per disk shall be allowed. The disk filter design shall insure 
the ability to sample filtrate from each disk independently. Each disk shall have a knife 
gate valve for complete isolation and shutoff while the disk is removed from an operating 
fiter. 

C. Support Frame 

1. Each disk shall be secured in place in the filter tank by a 304 stainless steel frame. The 
cassette frame shall be designed to withstand all loads of the disk and the rotating shaft 
assembly. 

2. The frame designed to maintain the disk location in the center of the filter tank and directly 
above the rotating backwash manifold assembly. 

3. Each vertical frame member shall be flared 15 degrees to minimize damage to the filter 
disk and cloth as it is being installed and removed from the frame. 
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D. Rotating Backwash Assembly 

1. Each filter unit shall incorporate a centrally located rotating backwash manifold that will 
operate as the rotating mechanism for the vacuum shoe assembly and also act as the 
transmission pipe for the backwash water being drawn by the backwash pumps located 
externally to the filter tank. 

2. The center shaft/backwash manifold shall be constructed from 304 stainless steel pipe. 

3. The center shaft shall be supported and secured on each end. Each end of the center 
rotating backwash manifold shall be connected to a 316 stainless steel swivel joint with 
double row ball bearing race design bearing designed for submerged service. 

4. The backwash manifold / rotating shaft is welded to a sprocket hub constructed of 304 
stainless steel with a UHMW split-ring sprocket designed for the rotational speed 
requirements of the application. 

5. Each vacuum shoe (two for each filter disk) shall be adjustable to ensure that the shoe is 
parallel to the disk face. The system shall incorporate a torsion spring/pivoting mechanism 
designed to maintain the proper tolerance of the vacuum shoe disk interface. The filter 
backwash shoe shall not contact with the cloth media except at each end of each shoe. 
Direct contact within the "Suction Zone" is strictly prohibited and will not be allowed. 

6. Each vacuum shoe assembly shall be located 180 degrees from the shoe on the opposite 
side of the same disk. 

7. Filter designs that utilize a horizontal vacuum tube, coupled to a 4-point lifting device to 
vertically raise and lower the backwash header is not acceptable. With no adjustment 
between the backwash manifold and the cloth media surface, damage may occur to the 
cloth or uncontrolled wear will occur making this design unacceptable. Designs that 
incorporate reversed gravity flow and compressed air to backwash the cloth are unproven 
and unacceptable. 

E. Swivel Joints 

1. The swivel joints shall be designed to allow rotation of the backwash assembly and center 
shaft during the backwash cycle. 

2. Construction of the swivel joint shall be 316 stainless steel with a double row ball bearing 
race design bearing designed for submerged service. Stainless steel shafts shall be 
precision ground with the machined bearing to insure a precise tolerance. 

F. Drive Mechanism 

1. The drive assembly shall be designed to rotate the backwash assembly and center shaft 
during the backwash cycle. 

2. The drive assembly shall consist of a parallel helical gear drive unit coupled to the shaft 
with a non-metallic sprocket and a nylon chain assembly with stainless steel pins. 

3. The gear motor shall be a SEW Eurodrive gearbox directly coupled to a TEFC induction 
motor, SEW Model K87R57DRS71S4. Gear ratio to be 615.0. The motor shall be rated for 
0.33 HP, 230v, 1-phase, 60Hz. operation. 

4. Reducer design end rating shall be equal or exceed AGMA requirements. Speed reducer 
shall be selected for not more than AGMA class I service. 

5. Drive chain shall be NH78 non-metallic with stainless steel pins 

6. Drive sprocket shall be a NH78, 11 tooth shear pin sprocket assembly, 9.26 inch P.D., 
nylon body with UHMW segmental rim, 304 stainless steel hardware and 6061 aluminum 
shear pins. 

7. Reduction sprocket shall be a NH78, 30 tooth segmental sprocket rim, split UHMW. 

8. The drive motor assembly shall be mounted on a 304 stainless steel motor bracket that 
incorporates adjustable placement capabilities and a removable chain guard. 

9. Units that incorporate a 4-point vertical lifting design are not acceptable. 

G. Control Panel and Operation 

1. The disk filter shall have its’ own control system and shall be supplied by the disk filter 
manufacturer and shall included but not be limited to the following components: 
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a. 36” x 30” x 12” NEMA 4X "UL Listed" 304 stainless steel wall mounted enclosure with 
3-point latching. 

b. NEMA motor starter with over-current protective devices and overloads 

c. Selector switches and pilot lights 

d. Door mounted circuit breaker 

e. Magnetic circuit breakers 

f. Power transformer 

g. Stirring fan 

h. 20 amp quad receptacle 

i. Allen-Bradley MicroLogix 1400 PLC with Maple Systems 10" touch screen 

j. Submersible liquid level transmitter 

2. The automatic controls for the disk filter operation shall be furnished as an integral part 
and shall be provided in a NEMA 4X 316 stainless steel enclosure with 3-point latching. 
The control panel shall be 460v, 3-phase, 60 Hz. with 120v, 1 phase, 60 Hz. control 
voltage. 

3. The main disconnect shall be enclosed in the control panel, with a handle mechanism 
extending through the door. 

4. The backwash cycle is initiated by the level transmitter located in the filter tank. The filter 
drive unit and the backwash pumps are activated, and an electric actuated valve opens to 
begin backwashing the filter. After a pre-set time has elapsed, the backwash valve closes; 
if the water level (headloss) has been reduced; then the system shuts down the backwash 
system; if not then the system will repeat the sequence until the water level (headloss) is 
reduced to an acceptable level. 

5. The panel operational sequence shall include a sludge draw-off adjustable timer. This 
timer shall be pre-set and field adjustable from the control panel OIT. 

6. All pre-set timers shall be adjustable at the control panel OIT. 

7. The control panel shall incorporate a complete manual override system and all switches, 
lights and necessary components shall be furnished. 

8. The contractor is responsible for all field wiring and interconnecting conduit between the 
supplied control panel and the disk filter equipment. The filter supplier shall provide all 
necessary diagrams and schematics for a complete system. 

H. Backwash Pumps 

1. The backwash pump(s) shall be Gorman-Rupp or WEMCO Wehr self-priming centrifugal 
pumps mounted on a fabricated steel base and coupled to a 3 HP, 1800 RPM, 230/1/60, 
TEFC Electric Motor. 

2. Design duty condition: 550 GPM @ 15’ TDH 

3. Pump shall handle 3” solids. 

4. Pumps shall have 6” suction and 6” discharge flanges. 

5. Pumps shall be provided with a 5 year manufactures warranty. 

I. Automatic Backwash Control Valves 

1. The backwash valves shall be Bray Series FT15/FT30 flanged style Electric Actuated 
Fully-Ported Ball Valves. 

2. Valves shall be 115 VAC operated and controlled by the PLC. 

3. Valves shall have manual override and position indicator. 

4. Valves shall be UL Listed and housed in a NEMA 4/4X enclosure and be permanently 
lubricated with a mechanical brake. 

5. Valves shall move from fully closed to fully open in 25 seconds and have a stall torque of 
300 in-lb. with a 25% duty cycle. Thermal overloads shall be included. 

J. Manual Isolation Valves (Backwash Pumps) 

1. The manual backwash valves shall be Bray Series FT15/FT30 flanged style Fully-Ported 
Ball Valves. 

2. Valves shall be rated for 150 psi. 

3. Valves shall have stainless steel shaft and shall be blow-out proof. 
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K. Spare Parts 

1. Four (4) shear pins for drive sprocket assembly 

2. One (1) Swivel joint repair kit for each swivel provided. 

3. Four (4) filter cloths, each to cover 100% of a one piece filter disk 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. General 

1. Install the disk filter system per the manufacturer’s directions and the drawings. Provide all 
supports and anchoring device required to install the disk filter unit. The Equipment 
Manufacturer will provide adequate crating and protection of the disk filter equipment for 
shipment to the project site. 

2. Installation Instructions will be provided that specifically outline installation of the 
equipment. 

3. Lifting instructions will be provided to assist the installing contractor. 

B. Field Services: The equipment manufacturer shall furnish the service of a factory-trained 
representative for three (3) working days and one (1) trip. 

C. Warranty: The equipment shall materially conform to the description in this Specification and 
the Contract Documentation and shall be free from defects in material and workmanship. 
Warranty periods are 2 years from final acceptance. 

END OF SECTION 
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Delaplain Wastewater Facility Improvements - KY0079049 

Design Considerations – Construction Permit Application 

Date: February 28, 2022 
 

Introduction 

The purpose of this document is to specifically address the criteria used for the design of various 

improvements to the Delaplain Wastewater Treatment Facility, and to describe pertinent information 

required in Section IV - “Design Considerations” of the Construction Permit Application for said 

improvements.  

Design Criteria 

The process flow diagram for the proposed improvements is included in Section A of the appendix to 

this specific document.  

Raw sewage will enter the facility directly from the gravity collection system to the existing aeration 

basin. The existing pre-equalization tank will be used for chlorine disinfection and post-equalization. 

Two new submersible centrifugal pumps will be added to the post-equalization tank to feed the new 

tertiary filter system. The system will be able to meet the pumping requirements with any pump out of 

service. 

To supplement the existing extended aeration plant, three IFAS cages (detailed on sheet P4) will be 

placed in the existing tank to remove approximately 70% of the influent BOD. Two additional blowers 

will be added to the process to provide enough oxygen for the IFAS addition, and post-aeration for the 

post-equalization tank. Sixteen 3/4” flex cap diffusers will be added to the post-equalization tank to 

assist the plant in meeting its 7.0 mg/L effluent Dissolved Oxygen minimum concentration. The two 

existing blowers will continue to be utilized for the existing processes.  

A new cloth media type tertiary filtration system will be added downstream from the post-equalization 

tank to further reduce TSS (and indirectly BOD and NH3-N) prior to effluent release. Aluminum Sulfate 

will be dosed upstream from the filter to assist in solids removal as well as Sulfur Dioxide for 

dechlorination. The filter is chlorine resistant. 

Based on the level of redundancy in the design, we believe the plant qualifies for classification as Grade 

A Reliability. A transfer switch will be installed that allows the use of a backup generator which will 

provide sufficient power for the entire facility including the blowers, allowing continuous use of all 

treatment processes.  

A summary of the design criteria used for unit process sizing is included in Section B of the Appendix 

including IFAS calculations. Each process was designed in accordance with the 2014 version of Ten State 

Standards for Wastewater Facilities and 401 KAR 5:005. 
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Site Location 

A site plan can be found in the plan documents which clearly shows the site boundaries and the position 

of the site in reference to those boundaries.  
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Appendix 

Section A - Process Flow Diagram  

Section B - Summary of Design Criteria 

  



 

1351 Jefferson St., Suite 301 
Washington, MO 63090  636-432-5029 

Civil Engineering 

GIS Mapping 

Potable Water 

Wastewater Treatment 

Civil Site Design 

Construction Support 

Transportation 

Wastewater Collection 

Section A – Process Flow Diagram 
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Section B – Summary of Design Criteria 

 



Plant Influent Characteristics
1 Annual Average Daily Flow 240,000 gpd
2 Maximum Monthly Average Daily Flow 360,000 gpd
3 Peak Daily Flow 720,000 gpd
4 Peak Hourly Flow (w/out Equalization) 1,200,000 gpd
5 Influent BOD 225 mg/L
6 Influent BOD 675.5 lbs/day
7 Influent TSS 225 mg/L
8 Influent TSS 675.5 lbs/day
9 Influent NH3-N 35 mg/L

10 Influent NH3-N 105.1 lbs/day
11 Influent TKN 40 mg/L
12 Influent TKN 120.1 lbs/day
13 Influent pH 7
14 Water Temperature 12 deg-C

Roughing MBBR Influent Characteristics
15 Annual Average Daily Flow 240,000 gpd
16 Maximum Monthly Average Daily Flow 360,000 gpd
17 Peak Daily Flow (w/Equalization) 720,000 gpd
18 Peak Hourly Flow (w/Equalization) 1,200,000 gpd
19 Influent BOD 225 mg/L
20 Influent BOD 675.9 lbs/day
21 Influent TSS 225 mg/L
22 Influent NH3-N 35 mg/L
23 Influent TKN 40 mg/L
24 Design Influent TKN 40 mg/L
25 Influent pH 7
26 MBBR Effluent Water Temperature 10 deg-C

Roughing MBBR Sizing Summary
27 No. of Tanks Cages Proposed 3
28 Length of Each 6.0 ft
29 Width of Each 6.0 ft
30 Side Water Depth of Each 15.0 ft
31 Tank Height of Each 16.5 ft
32 Volume of Each 4,039 gallons
33 Volume Total 12,118 gallons
34 Hydraulic Retention Time at Annual Average Flow 1.21 hours
35 Hydraulic Retention Time at Maximum Monthly Average Flow 0.81 hours
36 Hydraulic Retention Time at Peak Daily Flow 0.24 hours                                                                   

37 Total Media Surface Area Requirement 13,486 m2

38 Total Media Surface Area Proposed 15,207 m2

MBBR Design Criteria
Delaplain

February 8, 2022



MBBR Aeration Stage 1
39 Target BOD Effluent (70% Removal) 68 mg/L
40 AOR (lbs/day) 520 lbs/day
41 Assumed Diffuser Subm. at AWL (ft.) 14.25 ft
42 Elevation (ft.) 880 ft
43 Alpha 0.70
44 Beta 0.9
45 Target DO Residual (MBBR Process) (mg/L) 3.0 mg/L
46 SOR (lbs/day) 1,226 lbs/day
47 Target Diffuser Efficiency/ft. Submergence 1.1 %
48 Airflow Required for MBBR Aeration (scfm) 310 scfm
49 Airflow per 1,000 scfm 192 scfm/1,000 cf
50 No. of Blowers 2 (Shared)
51 Type of Blower Centrifugal
52 Discharge Pressure 7.47 psig

Extended Aeration
53 Target BOD Effluent 5 mg/L
54 Target NH3-N Effluent 1.5 mg/L
55 AOR (lbs/day) 714 lbs/day
56 Assumed Diffuser Subm. at AWL (ft.) 14.25 ft
57 Elevation (ft.) 880 ft
58 Alpha 0.70
59 Beta 0.9
60 Target DO Residual (Ex. Aeration Process) (mg/L) 2.00 mg/L
61 SOR (lbs/day) 1,464 lbs/day
62 Target Diffuser Efficiency/ft. Submergence 1.10 %
63 Airflow Required for Extended Aeration (scfm) 371 scfm
64 No. of Blowers 2 (Shared)
65 Type of Blower Centrifugal
66 Discharge Pressure 7.47 psig

Blower Requirement Summary
67 Airflow Required for MBBR Aeration (scfm) 310 scfm
68 Airflow Required for Extended Aeration (scfm) 371 scfm
69 Airflow Required for RAS/WAS Airlifts (scfm) 60 scfm
70 Airflow Required for Post-Aeration (scfm) 50 scfm
71 Total SCFM Required 791 scfm
72 Assumed Overall Efficiency 0.65
73 Estimated BHP Required (Total): 38.5 bhp
74 Existing NPHP 50 bhp
75 No. of Existing Blowers 2 (Shared)
76 Type of Blower Centrifugal
77 Discharge Pressure 7.47 psig



Existing Tank Sizing Summary
78 Aeration Zone
79 Zone Surface Area 2765.0 sf
80 Zone Max Depth 15.0 ft
81 Zone Volume 310,233 gal
82 HRT at Max Month Daily Flow 20.68 hr
83 HRT at Peak Hourly Flow 6.20 hr
82 Post-Equalization/Chlorine Contact
83 Zone Surface Area 732.0 sf
84 Zone Max Depth 15.0 ft
85 Zone Max Volume 82,130 gal
86 Zone Min Depth (For Chlorine Disinfection) 4.6 ft
87 Zone Min Volume (For Chlorine Disinfection) 25,000 gal
88 Max Depth HRT at Max Month Daily Flow 5.5 hr
89 Max Depth HRT at Peak Hourly Flow 98.6 min

90 Min Depth HRT at Max Month Daily Flow 1.7 hr

91 Min Depth HRT at Peak Hourly Flow 30.0 min

92 Airflow Required for Post-Aeration 15.0 scfm/1,000 cf

93 Total SCFM Required for Post-Aeration 50.1 scfm

Aluminum Sulfate Dosing
94 Coagulant Aluminum Sulfate
95 Dosage 50.0 mg/L
96 Polymer Density 11.14 lb/gal
97 Percent Solution 49.0%
98 Average Polymer Feed Pumping Rate: 18.3 gpd
99 Maximum Polymer Feed Pumping Rate: 27.5 gpd

100 Feed Pump Type Peristaltic
101 275-Gal Container Storage at Average Conditions 15.0 days
102 275-Gal Container Storage at Maximum Conditions 10.0 days

Mini Disk Filter
103 Filter Model 10 Disk AquaDisk
104 Max Flow Rating 1.0 MGD
105 Filter Surface Area 130.0 sf
106 Surface Area Loading Rate at Peak Pumping Rate 6.42 gpm/sf

107 Effluent TSS Target 10.0 mg/L
108 Filter Size 10.0 microns
109 Backwash Pump Model Gorman Rupp 12B20-B
110 Backwash Flow 130.0 gpm
111 Backwash Pump TDH 12.0 ft

Effluent Parameters
109 Effluent SBOD (Design Target) 5 mg/L
110 Effluent SBOD (Design Target) 15.0 lbs/day
111 Effluent NH3-N 1.5 mg/L
112 Effluent NH3-N 4.5 lbs/day
113 Effluent TSS 30 mg/L
114 Effluent TSS 90.1 lbs/day
115 E. Coli 130/240 mpn/100 mL
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The Delaplain Disposal – Delaplain WWTP KY0079049 
Kentucky 
Engineering Memorandum 
Date: September 11, 2020 
 

Introduction 

The Delaplain wastewater treatment facility is located north of Georgetown, Kentucky approximately 19 
miles north of Lexington, Kentucky. This facility services 290 residences and 33 commercial or industrial 
contributors.  The system operates under Kentucky DEP Permit number KY0079049 and Agency ID 
number 3901. 

Existing Flows and Loadings and Projections 

The existing facility is authorized to treat up to 240,000 gpd.   

According to the permit application submitted by Delaplain Disposal Co., the flow contribution is 55% 
commercial and 45% industrial.  According to data available on EPA’s Echo site and data submitted to 21 
Design Group, Inc. by current ownership, the flows to the facility for 2020 are very roughly 
approximated below: 

 Annual Average Daily Flow – 240,000 – 260,000 gpd 
 Maximum Monthly Average Daily Flow – 360,000 gpd 
 Maximum Weekly Average Daily Flow – 475,000 gpd 
 Maximum Daily Average Daily Flow – 910,000 gpd 
 Peak Hourly Flow – 1,200,000 gpd 

The maximum monthly average daily flow and peak flows are concerning relative to the existing rated 
capacity and plant size.  The plant has a clarifier that is ½-1/3 of the required size at this time.  This is 
consistent with the current ownership’s believe that I&I is a problem and flow equalization would be 
helpful, and it also makes some sense of the excursions in TSS (during wet weather). 

The flow peaking factor for the facility is clearly significant, and because of the significant commercial 
contribution, it’s very likely that there’ significant variability and spikes in BOD, TSS and ammonia 
loadings.  During excursions in the past, BOD levels were significantly higher than TSS levels, indicating 
incomplete treatment.  We know that one of the original 50-hp centrifugal blowers was replaced 
recently (to maintain current capacity rating, not to increase aeration capacity), and it’s likely that this 
improvement was made to address the high BOD events observed.  It is unclear at this time if the 
improvement to blower capacity will meet demands from the flow and loading spikes, but it would seem 
likely that the blower capacity is inadequate based on current vs design flows. 
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Based on what we’ve seen and heard to date, the significant industrial contributor has not historically 
become an issue in operation or in permit compliance.  

Based on discussions with current Ownership, the local region is growing rapidly, the area serviced is 
growing, and they anticipate growth in flows and loadings. 

Permit Limitations and Historical Compliance Performance  

The plant is authorized to discharge up to 240,000 gallons per day (gpd) by the KDEP per the operating 
permit.  As discussed above, the facility has discharged flows significantly in excess of this value 
a number of months this year and is likely to exceed this annual flow rate in 2020. 

A summary of the existing permit limits is described below: 

 BOD5 – 10/15 mg/L (Monthly 
average/Maximum Weekly 
Average) 

 TSS – 30/45 mg/L 
 NH3-N – 2/3 mg/L 
 NH3-N – 5/7.5 mg/L 
 E-Coli – 130/240 mpn/100 ml 
 Total Residual Chlorine – 

0.011/0.019 mg/L 
 Total Phosphorus – Report Only 
 Total Nitrogen – Report Only 
 Dissolved Oxygen – No limit 

A review was performed of EPAs Echo 
compliance website which lists 
violations of wastewater treatment 
plants across the country. The Delaplain 
wastewater treatment plant has exceeded permit limitations several times in recent months and years 
for Total Suspended Solids, Ammonia Nitrogen, Total Residual Chlorine, E-Coli, and CBOD5. 

Wastewater Treatment Facility Existing Conditions 

The original facility included the following features: 

 Two influent lines; one comes by gravity from the east side of the facility, and the other enters 
via forcemain from the west side of the facility. 

 Comminutor to grind and remove influent solids 
 Manually cleaned bar screen 
 Aeration tank 
 Two 50 hp centrifugal blowers used to aerate the aeration tank 
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 Circular clarifier with scum collection and air lift of scum to digester 
 RAS/WAS box 
 Surge Chamber and transfer pump to convey stored wastewater into the aeration tank 
 Aerobic Digester 
 Chlorine feed point and chlorine contact tanks 
 Dechlorination feed point and dechlorination contact tanks 
 Control panels for various subcomponents in the system including the controls for the clarifier, 

blowers, and surge tank transfer pumps. 
 PD blower that appears to serve the aerobic  

The existing facility has aged, showing the need for fresh coatings, protection from exposed wires, and 
spot welding repairs, but it is in relatively good working order.  

The comminutor is no longer utilized, and the manual bar screen appears to result in overflows 
periodically from the uncleaned bar screen rack. The air pattern in the aeration tank indicates relatively 
turbulent mixing conditions using coarse bubble diffuser design that would likely not be improved 
significantly with diffuser replacement.  It was unclear whether the surge tank is utilized or if the surge 
tank transfer pumps are in working condition.  The existing gaseous chlorine and gaseous sulfur dioxide 
systems were in working condition according to the operators (however the chemical solution feed lines 
were not evident). 

Functionality of the Existing System 

The functionality of the existing plant is similar to other activated sludge systems.  However, this system 
is challenged by: 

 The system is seeing flows (and most likely loadings) significantly in excess of original capacity.  
This results in the need to carry very high mixed liquor concentrations and to maintain a very 
healthy sludge age in a limited range or face challenges during wet weather to retain biomass.  
(Based on effluent results, it appears this is a real problem here). 

 The existing clarifier has a 10’ depth and a 25’ diameter.  Because the 10-State Standards 
require 12’ deep clarifiers, this tank is not acceptable as a secondary clarifier for activated 
sludge systems.  At the maximum 10-State Standards surface overflow rate of 1,000 gpd/sf, the 
25’ diameter clarifier can only handle peak flows up to about 490,000 gpd.  The peak daily flow 
and peak hourly flows to the plant significantly exceed this flow rate at this time, so the clarifier 
is very undersized for use in an activated sludge application. 

 There is only 1-large zone of treatment, and it’s difficult to make system repairs without 
multiple tanks to allow the system to be taken off line. 

 There are no provisions evident for using the surge tank beyond overflowing the bar screen.  It is 
currently not convenient to use the surge tank. 

 There is only 1-operating blower for the aeration tank, and because it’s centrifugal and there’s 
no modulating inlet suction valve or VFD, it’s either on or off.   
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 It doesn’t appear to include provisions for decanting supernatant from the digester (which is 
most likely undersized now). 

 The contact time for disinfection appears to be limited.   
 The current ownership believes the previous operator did not perform well; a new, effective 

operator has taken over recently. 
 The use of gaseous chlorine and gaseous sulfur dioxide poses addition risks to operators and the 

neighboring community, and it’s somewhat uncommon to many operators. 
 Currently no remote monitoring is in place at the site. This makes it difficult for the operators to 

know when the facility is failing. Operational monitoring should be completed to monitor the 
quality of effluent, which should then be compared to the operating permit. 

Wastewater Treatment Facility Recommended Improvements 

 Because the facility receives flows and loadings in excess of current capacity (by roughly 40-
50%), we believe there will be a need to upgrade the system BOD, TSS and NH3-N reduction 
capacity.  We also believe the facility faces excessive I&I, so flow equalization and an influent 
pump station will be helpful to reduce demands on the final clarifier. 

 The failure of the original comminutor results in the need to collect significant screenings in 
multiple 5-gallon buckets.  We recommend the addition of a mechanically cleaned screen for 
this application. 

 The improvements proposed to integrate the above two recommendations includes the 
addition of a “roughing” MBBR (targeting 70% BOD reduction in a 40 minute hydraulic retention 
time or 10,000 gallons); the addition of equalization with 4-hours of hydraulic retention time or 
60,000 gallons and an influent pump station with variable frequency drives with an influent flow 
meter; the addition of metal salt addition in the EQ and clarifier to improve solids capture during 
wet weather, and the addition of a tertiary auto-strainer for solids separation downstream of 
the existing clarifier. 

o Note that a variance will be required for acceptance of the secondary clarifier due to the 
10’ deep tank height and the high surface overflow rate.  

o This improvement is expected to reduce peak flows to the clarifier by up to 25% 
o This improvement is expected to reduce the required mixed liquor concentration by as 

much as 70% without requiring modifications to the existing aeration header or blowers. 
o This improvement is expected to minimize solids carry over into the clarifier during peak 

flow events relative to existing conditions. 
 We recommend the addition of current density baffles to the side wall of the clarifier (in 

addition to the above described roughing MBBR and EQ tank improvements) to improve clarifier 
performance and to allow for regulatory acceptance of surface overflow rates in excess of the 
typically allowable surface overflow rates.  The new roughing MBBR could be used in 
conjunction with the use of the new EQ tank for temporary clarification to achieve temporary 
treatment during installation of the current density baffles. 
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 The addition of a tertiary automatic straining system will add protection for the system from 
BOD and TSS excursions during wet weather events. 

 The use of an in-line UV disinfection system will be used to achieve compliance with the 
disinfection requirements.  (Note that the industrial contribution could impact UVT 
transmittance and this should be checked over a period of several samples prior to ordering 
equipment). 

 While the above improvements should allow a good operator to significantly improve 
performance, the addition of an alum feed system to promote improved solids capture during 
wet weather events (in both the equalization tank and in the clarifier) will provide a margin of 
error to allow the system to achieve considerably improved permit compliance.   

 There is a potential that a second clarifier will be required at some point in the future if I/I issues 
increase.   

Wastewater Collection System Understanding 

The collection system consists of gravity sewer as well as five separate lift stations. The plant has an 
hourly peak flow factor of almost 6:1, so I and I is considered a large issue for the collection system and 
should be dealt with sooner rather than later as it is negatively affecting the plants ability to meet the 
effluent discharge limits enforced by Kentucky. (Note however that while the 4:1 peak day: average day 
flow peaking factor and the 6:1 peak hour: average day ratios cause problems within this plant, they 
aren’t large peaking factors relative to many plants.  Some degree of I/I reduction can be expected, but 
we are not likely to achieve 2:1 or even 3:1 peaking factors with I/I reductions). 

Industrial Pump Station 1 is located directly south of the wastewater facility along Interstate 75 and 
conveys all of the systems wastewater to the treatment plant. The wet well is outfitted with dual 20 hp 
non-clog pumps from Myers and has a discharge force main diameter of 6”. Moonlake Pump Station 1 
conveys wastewater through 4” force main across Interstate 75 directly to Industrial Park Pump Station 
1 and is outfitted with dual 25 hp pumps from Myers. The station is poorly located in terms of ease of 
access, which will make maintenance and upgrades difficult to perform. A list of Pump Stations with 
specifications for each pump is located in the Appendix.  

Wastewater Collection System Recommended Improvements 

 GIS shapefiles should be developed for future maintenance. System mapping at the fingertips of 
the operators will enhance the level of service and timing of responses to emergency and 
customer issues.   

 Install flow monitoring, perform smoke testing, perform video inspection at selected locations, 
evaluate systems and create GIS based maintenance priority list to help understand and reduce 
the effect of I and I on the system.  

 A manual transfer switch should be installed at each lift station to allow for the use of a portable 
generator during emergencies. 
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Bar Screen  

Gaseous Chlorine Storage 
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Industrial Pump Station 1 (INPS1) 

#1 Pump - 9/11/13: Myers 4” non-clog pump, 20 hp, 230 volt, 3 phase, 10” impeller Model #4VC200M4-
23, SN 10013516 
 
#2 Pump – 5/29/18: Myers 4” non-clog pump, 20 hp, 230volt, 3phase, w/50’ cord, upper & lower T.C. 
seals and 10” oversized impeller SN 10554284 
 
Industrial Pump Station #2 (INPS2) 
 
#1 Pump – 12/14/12:  Meyers 4VH75M4-23, 7.5 hp, 230 volt, 26 amps, 60 hertz, 3 phase,  
SN 00165030.  
11/2018 – extensive rebuild – Clark Electric. 
 
 #2 Pump 12/28/2018: Meyers MY 4VH75M4-23,7.5 hp, 230 volt, 3 phase, 35’ cord, 8” oversize impeller. 
SN 10582019. 
 
Moon Lake Pump Station #1 (ML1) 
 
#1 pump - 2/18/15: 4RCX250M2-43-35, 25 hp 3/460 volt with 35’ cable. Lower TX seal, 5.88” oversized 
impeller. SN 10080201 
 
#2 pump - 5/19/14: 4RCX250M2-43-35 25HP 3/460 volt with 35’ cable. SN 10246932 

Moon Lake Pump Station #2 (ML2) 

#1 Pump - 10/2016: Myers 4V75M4-23-35 4” sewage pump 7.5 hp, 230 volt 3 phase w/standard seals 
and 35’cord serial 7.5” std impeller, SN10365415. 
 
# 2 Pump - 8/2017 Myers 4V75M4-23 7 ½ hp, 3 ph, 230 volt, SN 10519205 
 
Riffton Meadows Pump Station (RM) 
 
#1 Pump – 2007: WGX30H-21-25, 3 hp, 3450 RPM, 230 volt, 1 phase, Impeller 5” SN GX304-4-25 
 
#2 Pump - 2007: WGX30H-21-25, 3 hp, 3450 RPM, 230 volt, 1 phase, Impeller 5” 
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Effluent Limit Exceedances Report

Facility Information
NPDES (National Pollutant
Discharge Elimination
System) ID:

KY0079049

FRS (Facility Registry
Service) ID:

110006750523

Other NPDES (National
Pollutant Discharge
Elimination System) IDs
associated with this FRS
(Facility Registry Service) ID:

None

TRI (Toxics Release
Inventory) ID(s):

None

Major/Non-Major Indicator: Non-Major
Facility Type: NON-POTW
Latitude/Longitude: 38.283618/-84.554229
4-Digit SIC (Standard
Industrial Classification)
Code:

6552 - LAND

SUBDIVIDERS & DEV, EX CEM
6-Digit NAICS (North
American Industry
Classification System) Code:

--

Permit Information
Permit Status: Effective
Permit Issuance: STATE OF
KENTUCKY
Original Issue Date: 07/26/2001
Last Issue Date: 12/15/2020
Permit Effective Date: 02/01/2021
Permit Expiration Date: 01/31/2026
DMR Signer: Matthew Chancellor
Approved Pretreatment
Program:

N/A

Combined Sewer Overflow
(CSO) Outfall:

N/A

Receiving Watershed Information
State Water Body Name (ICIS
(Integrated Compliance
Information System)):

UT / DRY RUN CRK,

UT TO DRY RUN
WBD (Watershed Boundary
Dataset) Subwatershed Name
/ 12-Digit WBD (Watershed
Boundary Dataset) HUC
(Hydrologic Unit Code) (FRS
Derived):

Dry Run-North Elkhorn

Creek (051002050805)
Listed for Impairment
(ATTAINS (Assessment, Total
Maximum Daily Load
(TMDL) Tracking and
Implementation System)):

No

Impairment Class (ATTAINS
(Assessment, Total Maximum
Daily Load (TMDL) Tracking
and Implementation
System)):

Not provided.

 
Enforcement Information
Last Formal Enforcement
Action:

09/27/2021

Civil Enforcement Case
Number:

KY-DOW-21-3-0028

DOJ/Court Docket Number: --
Court Docket Number:
Type Description: State Administrative
Order of Consent
 
Related Reports

View DMR Pollutant Loading Report

View Detailed Facility Report

View Effluent Charts

DELAPLAIN DISPOSAL, GEORGETOWN, KY, 40324

Report Options

Adjust Date Range:

Display records identified as potential outliers or data errors

Jul. 2019 → Jul. 2022

Total Exceedance Counts

https://echo.epa.gov/trends/loading-tool/reports/dmr-pollutant-loading/?permit_id=KY0079049
https://echo.epa.gov/trends/loading-tool/reports/dmr-pollutant-loading/?permit_id=KY0079049
https://echo.epa.gov/trends/loading-tool/reports/dmr-pollutant-loading/?year=2022&permit_id=KY0079049
https://echo.epa.gov/trends/loading-tool/reports/dmr-pollutant-loading/?year=2022&permit_id=KY0079049
https://echo.epa.gov/detailed-facility-report?fid=KY0079049&sys=ICP
https://echo.epa.gov/detailed-facility-report?fid=KY0079049&sys=ICP
https://echo.epa.gov/effluent-charts#KY0079049
https://echo.epa.gov/effluent-charts#KY0079049
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Exceedance Counts by Pollutant

00530 Solids, total suspended MO AVG 8 150

00530 Solids, total suspended MX WK
AV 10 49

00610 Nitrogen, ammonia total
(as N)

DAILY
MX 1 1

00610 Nitrogen, ammonia total
(as N)

MX WK
AV 1 7

50060 Chlorine, total residual DAILY
MX 3 3

50060 Chlorine, total residual MO AVG 4 121

51040 E. coli 30DA
GEO 2 62

51040 E. coli 7 DA
GEO 9 63

80082 BOD, carbonaceous, 05
day, 20 C MO AVG 10 180

Parameter
Code Description Limit

Type
Contains Potential

Outliers?
Number of

Exceedances
Days with

Exceedances



6/1/22, 12:41 PM Effluent Limit Exceedances Report | ECHO | US EPA

https://echo.epa.gov/trends/loading-tool/reports/effluent-exceedances/?permit_id=KY0079049 3/7

80082 BOD, carbonaceous, 05
day, 20 C

MX WK
AV 18 84

Parameter
Code Description Limit

Type
Contains Potential

Outliers?
Number of

Exceedances
Days with

Exceedances

Exceedance Details

07/31/2019 001
80082 - BOD,
carbonaceous,
05 day, 20 C

-- MO
AVG

20.50
mg/L

<= 10
mg/L 105 -- --

07/31/2019 001
80082 - BOD,
carbonaceous,
05 day, 20 C

--
MX
WK
AV

28 mg/L <= 15
mg/L 87 -- --

07/31/2019 001
80082 - BOD,
carbonaceous,
05 day, 20 C

0.1977 MO
AVG

15.32
kg/d

<= 9.07
kg/d 69 427 --

07/31/2019 001
80082 - BOD,
carbonaceous,
05 day, 20 C

--
MX
WK
AV

19.01
kg/d

<= 13.61
kg/d 40 -- --

08/31/2019 001
80082 - BOD,
carbonaceous,
05 day, 20 C

--
MX
WK
AV

21 mg/L <= 15
mg/L 40 -- --

09/30/2019 001
00530 -

Solids, total
suspended

--
MX
WK
AV

52 mg/L <= 45
mg/L 16 -- --

09/30/2019 001
80082 - BOD,
carbonaceous,
05 day, 20 C

-- MO
AVG

18.25
mg/L

<= 10
mg/L 83 -- --

09/30/2019 001
80082 - BOD,
carbonaceous,
05 day, 20 C

--
MX
WK
AV

39 mg/L <= 15
mg/L 160 -- --

09/30/2019 001
80082 - BOD,
carbonaceous,
05 day, 20 C

0.1489 MO
AVG

10.25
kg/d

<= 9.07
kg/d 13 78 --

09/30/2019 001
80082 - BOD,
carbonaceous,
05 day, 20 C

--
MX
WK
AV

22.18
kg/d

<= 13.61
kg/d 63 -- --

10/31/2019 001
00530 -

Solids, total
suspended

-- MO
AVG 42 mg/L <= 30

mg/L 40 -- --

Date Outfall Parameter

Average
Daily
Flow

(MGD)

Limit
Type

DMR
Value

Limit
Value

Percent
Exceedance

Load over
Limit

(lb/period)

Load ov
Limit (
eq/perio
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10/31/2019 001
00530 -

Solids, total
suspended

--
MX
WK
AV

116
mg/L

<= 45
mg/L 158 -- --

10/31/2019 001
00530 -

Solids, total
suspended

0.2321 MO
AVG

36.88
kg/d

<= 27.26
kg/d 35 658 --

10/31/2019 001
00530 -

Solids, total
suspended

--
MX
WK
AV

102 kg/d <= 40.86
kg/d 150 -- --

10/31/2019 001

00610 -
Nitrogen,
ammonia

total (as N)

--
MX
WK
AV

3.36
kg/d

<= 2.72
kg/d 23 -- --

10/31/2019 001

00610 -
Nitrogen,
ammonia

total (as N)

-- DAILY
MX 4 mg/L <= 3

mg/L 33 -- --

10/31/2019 001 51040 - E.
coli 0.2321 30DA

GEO
144

#/100mL
<= 130

#/100mL 11 -- --

10/31/2019 001 51040 - E.
coli -- 7 DA

GEO
687

#/100mL
<= 240

#/100mL 186 -- --

10/31/2019 001
80082 - BOD,
carbonaceous,
05 day, 20 C

--
MX
WK
AV

21.09
kg/d

<= 13.61
kg/d 55 -- --

10/31/2019 001
80082 - BOD,
carbonaceous,
05 day, 20 C

--
MX
WK
AV

24 mg/L <= 15
mg/L 60 -- --

11/30/2019 001
00530 -

Solids, total
suspended

-- MO
AVG

72.50
mg/L

<= 30
mg/L 142 -- --

11/30/2019 001
00530 -

Solids, total
suspended

--
MX
WK
AV

284
mg/L

<= 45
mg/L 531 -- --

11/30/2019 001
00530 -

Solids, total
suspended

0.2898 MO
AVG

79.37
kg/d

<= 27.26
kg/d 191 3,447 --

11/30/2019 001
00530 -

Solids, total
suspended

--
MX
WK
AV

395 kg/d <= 40.86
kg/d 867 -- --

11/30/2019 001 51040 - E.
coli -- 7 DA

GEO
2,420

#/100mL
<= 240

#/100mL 908 -- --

Date Outfall Parameter

Average
Daily
Flow

(MGD)

Limit
Type

DMR
Value

Limit
Value

Percent
Exceedance

Load over
Limit

(lb/period)

Load ov
Limit (
eq/perio
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11/30/2019 001
80082 - BOD,
carbonaceous,
05 day, 20 C

--
MX
WK
AV

22.22
kg/d

<= 13.61
kg/d 63 -- --

11/30/2019 001
80082 - BOD,
carbonaceous,
05 day, 20 C

-- MO
AVG 12 mg/L <= 10

mg/L 20 -- --

11/30/2019 001
80082 - BOD,
carbonaceous,
05 day, 20 C

--
MX
WK
AV

18 mg/L <= 15
mg/L 20 -- --

11/30/2019 001
80082 - BOD,
carbonaceous,
05 day, 20 C

0.2898 MO
AVG

13.15
kg/d

<= 9.07
kg/d 45 270 --

12/31/2019 001
80082 - BOD,
carbonaceous,
05 day, 20 C

--
MX
WK
AV

13.83
kg/d

<= 13.61
kg/d 2 -- --

01/31/2020 001
80082 - BOD,
carbonaceous,
05 day, 20 C

--
MX
WK
AV

20 mg/L <= 15
mg/L 33 -- --

01/31/2020 001
80082 - BOD,
carbonaceous,
05 day, 20 C

0.3108 MO
AVG

9.39
kg/d

<= 9.07
kg/d 4 21.70 --

01/31/2020 001
80082 - BOD,
carbonaceous,
05 day, 20 C

--
MX
WK
AV

27.39
kg/d

<= 13.61
kg/d 101 -- --

02/29/2020 001
00530 -

Solids, total
suspended

0.3588 MO
AVG

63.04
kg/d

<= 27.26
kg/d 131 2,209 --

02/29/2020 001
00530 -

Solids, total
suspended

--
MX
WK
AV

156 kg/d <= 40.86
kg/d 281 -- --

02/29/2020 001
00530 -

Solids, total
suspended

--
MX
WK
AV

122
mg/L

<= 45
mg/L 171 -- --

02/29/2020 001
00530 -

Solids, total
suspended

-- MO
AVG

46.50
mg/L

<= 30
mg/L 55 -- --

02/29/2020 001 51040 - E.
coli -- 7 DA

GEO
2,420

#/100mL
<= 240

#/100mL 908 -- --

02/29/2020 001
80082 - BOD,
carbonaceous,
05 day, 20 C

--
MX
WK
AV

33 mg/L <= 15
mg/L 120 -- --

Date Outfall Parameter

Average
Daily
Flow

(MGD)

Limit
Type

DMR
Value

Limit
Value

Percent
Exceedance

Load over
Limit

(lb/period)

Load ov
Limit (
eq/perio
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02/29/2020 001
80082 - BOD,
carbonaceous,
05 day, 20 C

-- MO
AVG

17.75
mg/L

<= 10
mg/L 78 -- --

02/29/2020 001
80082 - BOD,
carbonaceous,
05 day, 20 C

0.3588 MO
AVG

24.04
kg/d

<= 9.07
kg/d 165 924 --

02/29/2020 001
80082 - BOD,
carbonaceous,
05 day, 20 C

--
MX
WK
AV

48.98
kg/d

<= 13.61
kg/d 260 -- --

05/31/2020 001
50060 -

Chlorine,
total residual

0.2919 MO
AVG

0.1650
mg/L

<= 0
mg/L 1400 11.63 5.82

05/31/2020 001
50060 -

Chlorine,
total residual

-- DAILY
MX

0.6300
mg/L

<= 0
mg/L 3216 -- --

05/31/2020 001 51040 - E.
coli -- 7 DA

GEO
2,420

#/100mL
<= 240

#/100mL 908 -- --

05/31/2020 001
80082 - BOD,
carbonaceous,
05 day, 20 C

--
MX
WK
AV

15.11
kg/d

<= 13.61
kg/d 11 -- --

09/30/2020 001 51040 - E.
coli -- 7 DA

GEO
613

#/100mL
<= 240

#/100mL 155 -- --

12/31/2020 001
50060 -

Chlorine,
total residual

0.2429 MO
AVG

< 0.1100
mg/L

<= 0
mg/L 900 2.77 1.38

12/31/2020 001
50060 -

Chlorine,
total residual

-- DAILY
MX

0.3700
mg/L

<= 0
mg/L 1847 -- --

01/31/2021 001
50060 -

Chlorine,
total residual

0.2863 MO
AVG

< 0.0190
mg/L

<= 0
mg/L 73 0 0

02/28/2021 001
00530 -

Solids, total
suspended

--
MX
WK
AV

78 mg/L <= 45
mg/L 73 -- --

02/28/2021 001
50060 -

Chlorine,
total residual

0.3300 MO
AVG

0.1100
mg/L

<= 0
mg/L 900 7.63 3.82

02/28/2021 001
50060 -

Chlorine,
total residual

-- DAILY
MX

0.6800
mg/L

<= 0
mg/L 3479 -- --

Date Outfall Parameter

Average
Daily
Flow

(MGD)

Limit
Type

DMR
Value

Limit
Value

Percent
Exceedance

Load over
Limit

(lb/period)

Load ov
Limit (
eq/perio
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02/28/2021 001 51040 - E.
coli -- 7 DA

GEO
727

#/100mL
<= 240

#/100mL 203 -- --

05/31/2021 001
00530 -

Solids, total
suspended

0.2260 MO
AVG 47 mg/L <= 30

mg/L 57 994 --

05/31/2021 001
00530 -

Solids, total
suspended

--
MX
WK
AV

142
mg/L

<= 45
mg/L 216 -- --

05/31/2021 001 51040 - E.
coli -- 7 DA

GEO
60,000

#/100mL
<= 240

#/100mL 24900 -- --

05/31/2021 001 51040 - E.
coli 0.2260 30DA

GEO
236

#/100mL
<= 130

#/100mL 82 -- --

06/30/2021 001
00530 -

Solids, total
suspended

0.2430 MO
AVG

124
mg/L

<= 30
mg/L 313 5,719 --

06/30/2021 001
00530 -

Solids, total
suspended

--
MX
WK
AV

471
mg/L

<= 45
mg/L 947 -- --

06/30/2021 001
80082 - BOD,
carbonaceous,
05 day, 20 C

--
MX
WK
AV

69 mg/L <= 15
mg/L 360 -- --

06/30/2021 001
80082 - BOD,
carbonaceous,
05 day, 20 C

0.2430 MO
AVG 22 mg/L <= 10

mg/L 120 730 --

08/31/2021 001
80082 - BOD,
carbonaceous,
05 day, 20 C

--
MX
WK
AV

18 mg/L <= 15
mg/L 20 -- --

10/31/2021 001 51040 - E.
coli -- 7 DA

GEO
980

#/100mL
<= 240

#/100mL 308 -- --

11/30/2021 001 51040 - E.
coli -- 7 DA

GEO
1,300

#/100mL
<= 240

#/100mL 442 -- --

03/31/2022 001
80082 - BOD,
carbonaceous,
05 day, 20 C

--
MX
WK
AV

19 mg/L <= 15
mg/L 27 -- --

Date Outfall Parameter

Average
Daily
Flow

(MGD)

Limit
Type

DMR
Value

Limit
Value

Percent
Exceedance

Load over
Limit

(lb/period)

Load ov
Limit (
eq/perio
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1. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS 

1.1. Compliance Monitoring Locations (Outfalls) 

The following table lists the outfalls authorized by this permit, the latitude and longitude of each and the DOW assigned KPDES outfall number: 

TABLE 1. 

Outfall 

No. 
Outfall Type Latitude (N) Longitude (W) Receiving Water Description of Outfall 

001 External 38.286450° 84.556780°  UT to Dry Run Domestic Wastewater 

1.2. Effluent Limitations and Monitoring Requirements 

Beginning on the effective date and lasting through the term of this permit, discharges from Outfall 001 shall comply with the following effluent limitations: 

TABLE 2. 

EFFLUENT LIMITATIONS MONITORING REQUIREMENTS 

Effluent Characteristic Units 

Loadings (lbs/day) Concentrations 

Frequency Sample Type Monthly 

Average 

Maximum 

Weekly 

Average 

Minimum 
Monthly 

Average 

Maximum 

Weekly 

Average 

Maximum 

Flow  MGD Report Report1 N/A N/A N/A N/A 1/Week Instantaneous 

pH SU N/A N/A 6.0 N/A N/A 9.0 1/Week Grab 

CBOD5
2 mg/l N/A N/A N/A 10 15 N/A 1/Week Composite3 

Total Suspended Solids mg/l N/A N/A N/A 30 45 N/A 1/Week Composite3 

Ammonia (as mg/l NH3N)  

   May 1 – October 31   mg/l N/A N/A N/A 2.0 3.01 N/A 1/Week Composite3 

   November 1 – April 30   mg/l N/A N/A N/A 5.0 7.51 N/A 1/Week Composite3 

Dissolved Oxygen mg/l N/A N/A 7.0 N/A N/A N/A 1/Week  Grab 

E. Coli4 #/100 ml N/A N/A N/A 1305 2406 N/A 1/Week Grab 

Total Residual Chlorine mg/l N/A N/A N/A 0.011 0.0191 N/A 1/Week Grab 

Total Nitrogen6 mg/l N/A N/A N/A Report Report N/A 1/Month Composite3 

Total Phosphorus mg/l N/A N/A N/A Report Report N/A 1/Month Composite3 

Chronic WET7 TUC N/A N/A N/A N/A N/A 1.00 1/Quarter (8) 
1Daily Maximum 
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TABLE 2. 

EFFLUENT LIMITATIONS MONITORING REQUIREMENTS 

Effluent Characteristic Units 

Loadings (lbs/day) Concentrations 

Frequency Sample Type Monthly 

Average 

Maximum 

Weekly 

Average 

Minimum 
Monthly 

Average 

Maximum 

Weekly 

Average 

Maximum 

2CBOD5 – Carbonaceous Biochemical Oxygen Demand, 5-day 
3A sample composed of four or more equal or flow-proportional aliquots collected over a period of no less than eight and no more than twenty-four hours and aggregated so 

that the aggregate sample reflects the average water quality of the effluent during the compositing or sample period 

4E. Coli – Escherichia Coli Bacteria 

5Thirty (30) day Geometric Mean 
6Seven (7) day Geometric Mean 
6 Total Nitrogen is the summation of the analytical results for Total Nitrates, Total Nitrites, and Total Kjeldahl Nitrogen 

7 WET – Whole Effluent Toxicity 

8Three 24-hr composite samples collected every other day for a period of five days, i.e., days 1, 3, &5 

1.3. Standard Effluent Requirements 

The discharges to Waters of the Commonwealth shall not produce floating solids, visible foam or a visible sheen on the surface of the receiving waters. 

 



Existing Extended Aeration
O&M Costs 06/08/22

Project Name: Delaplain
Plant Size (gpd): 240,000
Power Costs ($/kw-hr): $0.100
Annual Electric Costs $38,001.52
Sludge Hauling Costs ($/gallon): $0.12
Liquid Sludge Generated 1.5% 783,003
Annual Sludge Hauling Costs: $93,960.37
Annual Chemical Costs: $25,000.00

Total Annual O&M Cost: $156,961.89

Motor Motor Annual
Size Size Run Power
Each Total Time Costs

Item Quantity (HP) (HP) (hrs/day) ($)
Extended Aeration 0.00 $0

Duty Blowers - Normal 1 50.00 50.00 13.00 $17,675
Duty Blowers - Backup 1 50.00 50.00 13.00 $17,675

Surge Tank 0.00 $0
Duty Blowers - Normal 1 7.50 7.50 13.00 $2,651

TOTALS $38,002

WAS Sludge Production Rate 0.9 lbs WAS/lb. BODr
WAS Sludge Production 405.3 lbs. WAS/day
Volatile Solids Concentration 75%
% Volatile Solids Destroyed 45%
Digested Sludge Production 268.5 lbs. DS/day
Digested Sludge Concentration 15,000 mg/L
Digested Sludge Production Daily 2145.2 gpd
Digested Sludge Generated Annually 783,003 gal

Electrical Cost

Sludge Hauling Cost



Proposed IFAS
O&M Costs 06/08/22

Project Name: Herrington Haven
Plant Size (gpd): 240,000
Power Costs ($/kw-hr): $0.100
Annual Electric Costs $61,495.84
Sludge Hauling Costs ($/gallon): $0.12
Liquid Sludge Generated 1.5% 348,001
Annual Sludge Hauling Costs: $41,760.16
Annual Chemical Costs: $25,000.00

Total Annual O&M Cost: $128,256.00 18.29% Decrease

Motor Motor Annual
Size Size Run Power
Each Total Time Costs

Item Quantity (HP) (HP) (hrs/day) ($)
Extended Aeration 0.00 $0

Duty Blowers - Normal 1 50.00 50.00 13.00 $17,675
Duty Blowers - Backup 1 50.00 50.00 13.00 $17,675

MBBR 0.00 $0
Duty Blowers - Normal 1 15.00 15.00 13.00 $5,303
Duty Blowers - Backup 1 15.00 15.00 13.00 $5,303

Post-Equalization 0.00 $0
Pump P-411 1 15.00 15.00 13.00 $5,303
Pump P-412 1 15.00 15.00 13.00 $5,303
Surge Tank Blower 1 7.50 7.50 13.00 $2,651

Recycle/Alum mixing tank 0.00 $0
Dosing Pump 1 1.00 1.00 24.00 $653

MiniDisk Filter 0.00 $0
Filter Drive 1 0.50 0.50 24.00 $326
Backwash Pump 1 2.00 2.00 24.00 $1,305

TOTALS $61,496

WAS Sludge Production Rate 0.4 lbs WAS/lb. BODr
WAS Sludge Production 180.1 lbs. WAS/day
Volatile Solids Concentration 75%
% Volatile Solids Destroyed 45%
Digested Sludge Production 119.3 lbs. DS/day
Digested Sludge Concentration 15,000 mg/L
Digested Sludge Production Daily 953.4 gpd
Digested Sludge Generated Annually 348,001 gal

Electrical Cost

Sludge Hauling Cost
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Holly Lewis

From: jeremey@21designgroup.net
Sent: Friday, September 11, 2020 6:03 PM
To: Jonathan Meany; Jake Freeman; ben kuenzel
Subject: Delaplain Engineering Memo
Attachments: Delaplain Engineering Memo 091120.pdf

Gentlemen: Please see attached the engineering memo for Delaplain, as discussed. 

Have a nice weekend! 

Jeremey Lay 
21 Design Group, Inc. 
1351 Jefferson St., Suite 301 
Washington, MO 63090 
jeremey@21Designgroup.net 
636‐222‐7341 

KY2022-00104_BW_385
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Holly Lewis

From: Benjamin Kuenzel <ben@21designgroup.net>
Sent: Friday, December 3, 2021 4:27 PM
To: Jonathan Meany; Jeremey Lay
Subject: Delaplain
Attachments: Delaplain Naruc 12032021 - sent.xlsx

Jonathan, 
 
See attached.  Working on Persimmon but that will probably be Monday.  Is that ok? 
 
 
Benjamin Kuenzel, PE, Principal 

21 DESIGN GROUP 
1351 Jefferson Street, Suite 301 
Washington, MO 63090 
Mobile: 636-432-2144 
Website: http://21designgroup.com/  
  
CONFIDENTIALITY NOTICE: This e‐mail message, including any attachments thereto, is confidential, intended only for the 
named recipient(s) above and may contain information that is privileged, attorney work product or exempt from 
disclosure under applicable law. If you have received this message in error, or are not the named recipient(s), please 
immediately notify the sender by phone at (636) 432‐5029 and delete this e‐mail message from your computer. 

ELECTRONIC MAIL ADVISORY: Please be advised that (1) generally e‐mail communication is as secure as other forms of 
communication and can be disclosed, intercepted and/or improperly accessed by persons not participating in the 
communication and by persons who are not intended recipients of the communication, (2) any e‐mail that is sent 
between you and this firm may be copied and held by various computers it passes through as it is transmitted, (3) 
persons not participating in our communication may intercept our communications by improperly accessing computers 
unconnected to either of us that the e‐mail may have passed through.  

KY2022-00104_BW_386
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Holly Lewis

From: jeremey@21designgroup.net
Sent: Friday, November 5, 2021 7:04 PM
To: Jake Freeman; Enrique Chavez, Jr.; Jonathan Meany
Cc: ben kuenzel
Subject: KY Project Estimates
Attachments: NARUC Wastewater - Delaplain 110521.pdf; NARUC Wastewater - Woodland Acres 110521.pdf; 

NARUC Wastewater - Herrington Haven 110521.pdf

As discussed attached please find construction cost estimates for the Delaplain, Woodland Acres, and Herrington Haven 
projects in Kentucky.   
 
Note that all three includes estimates for the use of MBBR cages, and we haven’t completed the cages for Eaglebrook or 
Timberland yet, but we think these are close based on Darryl’s work on those to date. 
 
Please let us know if you have questions or comments, and have a nice weekend. 
 
Jeremey Lay 
21 Design Group, Inc. 
1351 Jefferson St., Suite 301 
Washington, MO  63090 
jeremey@21Designgroup.net 
636‐222‐7341 
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Holly Lewis

From: jeremey@21designgroup.net
Sent: Thursday, October 28, 2021 12:46 PM
To: Jake Freeman; Enrique Chavez, Jr.; Jonathan Meany; ben kuenzel
Cc: michael@21designgroup.net; kyle@21designgroup.net
Subject: Reconditioned 10 disk MiniDisk filter
Attachments: 2.jpg; 3.jpg; 9.jpg; 10.jpg

Attached are photos of the re‐conditioned 10‐Disk Aqua‐Disk filter proposed for Delaplain.  They wanted to send this 
prior to sending proposal to be transparent and disclose the current condition of the filter.  They were concerned that 
we would see the paint chips and minor rust and be disappointed with the condition of the tank without this 
disclosure.  They want to sell this is as is and allow for the contractor to do surface prep / painting.  I think that seems 
reasonable to me.  I don’t think this level of corrosion is a concern, but I’m passing these photos along.  
 
‐Jeremey 
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COMMONWEALTH OF KENTUCKY
ENERGY AND ENVIRONMENT CABINET

DIVISION OF ENFORCEMENT
CASE NO. DOW 21-3-0028

IN RE: Delaplain Disposal Company
Delaplain Disposal WWTP
249 West Yusen Drive.
Georgetown,KY 40324
AI No. 3901
Activity ID No. ERF20210001

AGREED ORDER

WHEREAS, the parties to this Agreed Order, the Energy and Environment Cabinet

(hereinafter "Cabinet") and Bluegrass Water Utility Operating Company, LLC (hereinafter

"BWUOC") state:

STATEMENTS OF F'ACT

l. The Cabinet is charged with the statutory duty of enforcing KRS Chapter 224 and

the regulations promulgated pursuant thereto.

2. BWUOC is an active Kentucky Limited Liability Company in good standing that

owns and operates utilities and whose principal address according to the Kentucky Secretary of

State, is 1650 Des Peres Road, Suite 303, St. Louis, Missouri 63131.

3. Delaplain Disposal Wastewater Treatment Plant (hereinafter "Delaplain,"

"Delaplain WWTP" or "facility"), is located at249 West Yusen Drive, Georgetown, Kentucky

40324. The facility has a design capacity of 0.24 million gallons per day and discharges to an

unnamed tributary of Dry Run.

4. Delaplain WWTP is currently owned and operated by Delaplain Disposal

Company. The facility's discharges are permitted under Kentucky Pollutant Discharge Elimination

KY2022-00104_BW_393



Systems (hereinafter "KPDES") permit number KY0079049, issued by the Cabinet's Division of

Water (hereinafter "DOW"). The facility's KPDES permit expires on January 31,2026.

5. Delaplain Disposal Company is an active for-profit Kentucky corporation in good

standing, according to the Kentucky Secretary of State.

6. BWUOC has indicated to the Cabinet that it plans to acquire Delaplain WWTP,

provided it receives from the Kentucky Public Service Commission ("Commission") all approvals

required to make the acquisition. If the Commission approves the acquisition, BWUOC plans to

assume ownership and operation of Delaplain WWTP on or around March 1,2021 .

7. BWUOC has contracted with a third-party firm to produce an engineering

memorandum detailing the status of and repairs needed at Delaplain WWTP (Exhibit A). This

report was submitted to the Cabinet on or about January 26,2027.

8. If it receives all required Commission approvals, BWUOC has indicated to the

Cabinet that it plans to make substantial repairs and/or upgrades to the facility to address the

deficiencies noted in Exhibit A.

NOW THEREFORE, in the interest of providing corrective actions to Delaplain WWTP,

the parties hereby consent to the entry of this Agreed Order and agree as follows:

REMEDIAL MEASURES

9. BWUOC shall notify the Cabinet in writing that it has assumed ownership and

operation of Delaplain WWTP within fifteen (15) days of acquiring the facility.

10. Within fifteen (15) days of assuming ownership and operation of the facility,

BWUOC shall submit a "Change in Ownership Certification" to the Cabinet.

1 1. At all times, commencing with assuming ownership of the facility, BWUOC shall

provide for proper operation and maintenance of the facility in accordance with 401 KAR 5:065

2
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Section 2(l).

12. Within thirty (30) days of execution of this Agreed Order, BWUOC shall submit to

the Cabinet for review and acceptance, a written Corrective Action Plan (hereinafter "CAP") to

bring the facility into compliance with its KPDES permit and correct the deficiencies noted in

Exhibit A. The CAP shall include, but not be limited to, an identification of actions BWUOC shall

implement to ensure compliance that includes; proper operation and maintenance to its sewage

treatment system, collection system, and disinfection unit. The CAP shall also include a list of all

actions necessary to ensure the completion of upgrades to its facility including a list of completion

dates for each action. Include in the CAP a final compliance date for completion of all remedial

measures listed;

A. Upon review of the CAP, the Cabinet may, in whole or in part, (l) accept

or (2) decline and provide comments to BWUOC identifuing the deficiencies.

Upon receipt of Cabinet comments, BWUOC shall have ninety (90) days to

revise and resubmit the CAP for review and acceptance. Upon resubmittal, the

Cabinet may, in whole or in part, (1) accept or (2) disapprove and provide

comments to BWUOC identifying the deficiencies. Upon such resubmittal, if

the CAP is disapproved, the Cabinet may deem BWUOC to be out of

compliance with this Agreed Order for failure to timely submit the CAP. The

parties to this Agreed Order may also agree in writing to further extend the

period in which BWUOC and the Cabinet accept a revised and resubmitted

CAP.

B. BWUOC may request an amendment of the accepted CAP by writing the

Director of the Division of Enforcement at 300 Sower Blvd., Frankfort,

3
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Kentucky 40601 and stating the reasons forthe request. If granted, the amended

CAP shall not affect any provision of this Agreed Order unless expressly

provided in the amended CAP. This does not require an amendment request

pursuant to paragraph 20 of this Agreed Order.

C. Upon Cabinet acceptance of all or any part of the CAP, the amended CAP

or any accepted part thereof(provided that the accepted part is not dependent

upon implementation of any part not yet accepted), shall be deemed

incorporated into this Agreed Order as an enforceable requirement of this

Agreed Order. This does not require an amendment request pursuant to

paragraph 20 of this Agreed Order.

13. So long as BWUOC is in compliance with the terms and conditions of this Agreed

Order, the Cabinet's Division of Enforcement agrees to hold any formal enforcement action for

numeric permit parameter violations for the KPDES permit described in paragraph 4, in abeyance.

Should BWUOC fail to comply with the terms and conditions of this Agreed Order, the Cabinet

may seek formal enforcement action that would have otherwise been held in abeyance.

14. By the final compliance date in the accepted CAP, BWUOC shall be in full

compliance with its KPDES permit.

15. All submittals required by the terms of this Agreed Order shall be submitted to:

Division of Enforcement, Attention: Director, 300 Sower Blvd., Frankfort, Kentucky,4060l.

MISCELLANEOUS PROVISIONS

16. This Agreed Order shall be of no force and effect unless BWUOC assumes

ownership and operations of Delaplain WWTP.

4

KY2022-00104_BW_396



17 . This Agreed Order addresses only the items described above. Other than the matters

agreed to by entry of this Agreed Order, nothing contained herein shall be construed to waive or

to limit any remedy or cause of action by the Cabinet based on statutes or regulations under its

jurisdiction and BWUOC reserves its defenses thereto. The Cabinet expressly reserves its right at

any time to issue administrative orders and to take any other action it deems necessary that is not

inconsistent with this Agreed Order, including the right to order all necessary remedial measures,

assess penalties for violations, or recover all response costs incurred, and BWUOC reserves its

defenses thereto.

18. This Agreed Order shall not prevent the Cabinet from issuing, reissuing, renewing,

modifying, revoking, suspending, denying, terminating, or reopening any permit to BWUOC.

BWUOC reserves its defenses thereto, except that BWUOC shall not use this Agreed Order as a

defense.

19. BWUOC waives its right to any hearing on the matters admitted herein. However,

failure by BWUOC to comply strictly with any or all of the terms of this Agreed Order shall be

grounds for the Cabinet to seek enforcement of this Agreed Order in Franklin Circuit Court and to

pursue any other appropriate administrative or judicial action under KRS Chapter 224 and the

regulations promulgated pursuant thereto.

20. The Agreed Order may not be amended except by a written order of the Cabinet's

Secretary or a designee thereof. BWUOC may request an amendment by writing the Director of

the Division of Enforcement at 300 Sower Blvd., Frankfort, Kentucky 40601, and stating the

reasons for the request. If granted, the amended Agreed Order shall not affect any provision of this

Agreed Order unless expressly provided in the amended Agreed Order.

5
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21. The Cabinet does not, by its consent to the entry of this Agreed Order, warrant or

aver in any manner that BWUOC's complete compliance with this Agreed Order will result in

compliance with the provisions of KRS Chapter 224 and the regulations promulgated pursuant

thereto. Notwithstanding the Cabinet's review and approval of any plans formulated pursuant to

this Agreed Order, BWUOC shall remain solely responsible for compliance with the terms of KRS

Chapter 224 and the regulations promulgated thereto, this Agreed Order, and any permit and

compliance schedule requirements.

22. BWUOC shall give notice of this Agreed Order to any purchasero lessee or

successor in interest prior to the transfer of ownership and/or operation of any part of the facility

occurring prior to termination of this Agreed Order, shall notify the Cabinet that such notice has

been given, and shall follow all statutory requirements for a transfer.

23. This Agreed Order applies specifically and exclusively to the unique facilities

referenced herein and is inapplicable to any other facility.

24. Compliance with this Agreed Order is not conditional on the receipt of any federal,

state, or local funds.

25. This Agreed Order shall be of no force and effect unless and until it is entered by

the Secretary or a designee thereofas evidenced by his or her signature thereon. Ifthis Agreed

Order contains any date by which BWUOC is to take any action or cease any activity, and the

Secretary enters the Agreed Order after that date, then BWUOC is nonetheless obligated to have

taken the action or ceased the activity by the date contained in this Agreed Order.

TERMINATION

26. This Agreed Order shall terminate upon BWUOC's completion of all requirements

described in this Agreed Order. BWUOC may submit written notice to the Cabinet when it believes

6

KY2022-00104_BW_398



all requirements have been performed. The Cabinet shall notifu BWUOC in writing whether it

concurs that all requirements of this Agreed Order have been completed. The Cabinet reserves its

right to enforce this Agreed Order, and BWUOC reserves its right to file a petition for hearing

pursuant to KRS 224.10-420(2) contesting the Cabinet's determination.

7
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cAsE NO. DOW 21-3-0028
AGREED TO BY

Josiah Cox (Aug 10, 202r 11:18 CDT)

Josiah Cox, President
Bluegrass Water Utility Operating Company, LLC

Aug L0,202L
Date

8
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APPROVAL RECOMMENDED BY:

Michael B. Kroeger, Director
Division of Enforcement

Elizabeth U. Natter, Executive Director
Oflice of General Counsel

cAsE NO. DOW 2t-3-0028

Date

Date

9
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cAsE NO. DOW 2l-3-0028

ORDER

Wherefore, the foregoing Agreed Order is entered as the final Order of the Energy and

Environment Cabinet this _ day of 2021

ENERGY AND ENVIRONMENT CABINET

John S. Lyons, Deputy Secretary
Authorized Designee, Rebecca W. Goodman,
Secretary Energy & Environment Cabinet

l0
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cAsE NO. DOW 2t-3-0028CERTIFICATE OF' SERVICE

I hereby certiS, that a true and accurate
ORDER was mailed, postage prepaid, to

2021

copy of the foregoing AGREED
the following this _ day of

Bluegrass Water Utility Operating Company, LLC
Attn: Jacob Freeman
1650 Des Peres Road, Suite 303
St. Louis, MO 63131

And mailed, messenger to:

Michael B. Kroeger, Director
Division of Enforcement
300 Sower BIvd.
Frankfort, Kentucky 40601

Elizabeth U. Natter, Executive Director
Office of General Counsel
Energy and Environment Cabinet
300 Sower Blvd.
Frankfort, Kentucky 40601

DOCKET COORDINATOR

ll
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Exhibit A

l2
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Civil Engin*ering

Surveying & Mapping

Pori.bh Water

Wartewater TiEatmsnt

2
DES GN

Civil Sirp BesiBr

Cffistru<tim Support

Transponation

Wasterfi'dt€a Colle<tian

Ti:e Delapiain Disposal- Delaplain WWTP XY{]079049

K**tucky
E ngineering Me msrandum

Date: Septernber 11, 2030

lntrsductrsc

The Delapliin w-arlelrraler taeatment f*ility is located north of Georgetown. t(entuckv apFrsxirortev lg
mil€s no'rth of Lee(ingtoh, Kentndq- This facility rertri(es 2lX! reiidenres end Ji commerchl sr industrial
cofltrihJtore- The rystem opera:es rnder l(entocky DEP Fermk ntrnber Ky{x}7go4g and Age*cy lD
ngrnber ]901-

Exrstrng Flows and Loadlngs and Pr*lections

The existlng facility is auttrocizad to treai upto 24O.ffiO gpd,

Attording b the Fermit appli.atiDn submined by llelaplain Dil@osal Co., the flrrw contribution is 55S6

comqnertial and 4S9t aldustrial. ArEordinE to data available on EP,A'5 Echo rhe and date submitted to 21
Design Group. l.lc. by €urreot orilnership. ttr€ tlows to the facility for I02O are very mughly
ipproximat€d b€lory:

. Anri!.| Avr4e Daily Flo*- 2{O,{XIO -26O,0Ot} grd
I llteximum *lcldrlyAvrrage Oeilq Florf -3CO.Itffigpd
. M*ximum WeetlyAv€regE Oaity Flotc - 475,{AO pd
I Maximirm O}ily Average Elaily Florff - 910,fiXl gpd
I Pea* Hourly Flow- 11il!.000 ggd

The narimum monthly eYer:ge daily lloul end peek flours are concerdng rElitiue to tfi€ €xisting ret€d
caPecitY and phnt sit€. Th€ plant has r Elrrifier that ir t+{3 of tlre rergrired sire at thb tim€, This is

coflsistem trlfth th€ turrent ournership's b€n€ve that l&t b a probl€m ind florv equafizaiion t rould be
belpful, and it rlso ma*eJ iome 5efl5e of the excursions in TSS {during wet weatherf_

The flottr pe*ting facor for the fecility is ff€arly significart. and bec3ur€ of the significant commerrial
contribstion, it'5 eery li*ely Itlit the,rE' significent uariability arrd spike€ in 8OQ T$$ and ammonia
toadings. During txcursions h the past, BOD levels were cigniFcantly higher ilran TSS lev:ls, indicatiflE
inEomPl€te trsatmenl. We knorY thrt ane of the original S{t'hp tentrifug:l blowers was replaced
re€ently (to meimain current raperitv retirE. not to increase aerat;on capacity!, and it's likely that th:is
lmgrEvemeilt wa! fnade to address rhe higft BOD erEnts observed. k is enclear at ttis time if the
irflProvEErent to blorver Eaparity will m€et demaflds t"orn th€ flo,w and tcding !pi*es. but h would seem
likely thet the hlower ca,pacity is inad€quate besed on cur.Ent vs design florvs-

lilSl Jefferson 5r, S.rite 301
Wasfiin4on, MO 610!10 COI'IFID€HTIALTf CSWR 636-432-sO?9
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Based on *hat we'ue reen and heard tc date, th€ significent industtial contributor has not historkally

become an issue in operetion er in permit romplianr:-

Based on discussions with current OwEelship, the ro{al region is growing rapidly, the area serviced is

growing. and they anti.ipate growtlr in Rows and lcadings.

Ferm rt L!fi itelian5 and Hrstsrtral Ccmpiran re Ferierq an,:e

The piafit i5 authoria€d tp dis:harge up to t40,fiA gallons ger day (gpd] hy the XOEF per the operating

permit Ar dscussed obove, |te {ocility bas drchorged !ow* *gnlficonlly in excEet of lhb vtll$e
tr number sl rnonlhl lhis yed End it lakelY lo ex€eed lhb onnuoN fl,ow role in 202tl.

A summary of the existing pennit limits is described below:

. SODs - 1.0/15 m&lL {Monthly
average/Maximurn Weekly

Auera€e!
I TSS - tO/45 mE;/L
I NH3-N - ?11 m&/L

I NH3-N- 5F.5 mg/L
r f-Coti - l"]O/240 rnpnll00 ml
I Total Residual Chloritrle -

0,01110.{119 mgy'L

t TqtBl Phosphorus - Report Only
I Totel HitrogFn - ReForr 0nlY
r DissslYed Oryten - No limit

A revier was perforrned of EPAs Echo

compliance website whith lists

violations o{ lvastewat:r treatment

Fliflts acnris the coun$y. The freleplnln

wast€rryat€r treatm€nt plant has exceeded permit limitations severa! tim€3 in re{ent Yea15

for Tota! Suipended Solids, Ammon;e l',litroEen, Total Re5id*al Chklrine, E-Coli, and CBOO5-

!'e'asi:i.ister Tretstnen: Fs.ilit'!' fJls'!in€ lilnditicns

Th€ onEi.nal facility included the iollorving teatures:

T$ro influent lines; one cornes b! gravity fro.n the €art side ef the fadlity, and the Dther snters

via fsrremain fiom the wEst sid€ of the fici€ity-

Csmminutor tr grind and remove inlluent solads

Manually <leaned ber srreen

APrrtisn taftk
Trvo 50 hp c€ntrifugal blcr.rr€Fi used to aerate rhe a€ration tank

I

I

t
t

1151;efferson St-, Suir- 3O1
\ /1.hind^d llra'l Clnq(} COilFIES.HTIAL TQ C,CWE 616-432-50t9
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Circular rlarifier with scum EollEction :nd air lift of s(um to diE€ster

RASflIIIAS box

Surge Chamber and transfar pump to conuEy sto'rEd trrastervat€t intc the aeration talrk
Aerobic Oigester

Chlorine feed point and rhlorine contact tank5

Sechlorination feed point a,nd dechloriEation c$nta€t tanls
Control panels for ua.rious :ubcomponents in the system includirng the csfltrols fsr the clirifier,
blowers. and surE€ tank transfer pumpr,

PD blower that appear:i to senre tte aerobic

The €xisting fadlity has iged, showing the need for fresft csatings" prot€trtion from expcsed wires, and
spot w€ldinE repaiE" but it is ir relatively good working order.

The comminutsr is no bnger utiliaed, and th€ rmnual bar scre€n apFers to resuit in overflows
periodically from th€ un€haned bar s(r€en reck. fh€ rir pattErn in the a,eratton tank indi{etEs relatively
turbulent mixinE conditions using coarse buhble diffuser derign thit'Nould lihely not be improved

siEniftt-antly with diffuter replacefi€nt. lt was unf,lear whether the su.rge tank is qtiliz€d or if the rurg€
tank trans$er pumps are in workirg condkl*n. The eristing Easeous Ehlorine and gareous s:ulfur dioride
systemr were in working coodition according tB the operstof3 {horve?erfie dtemiral 56lution f:ed lines
Here nat evidentl,

-unrtionality of the Existing Systen'r

The furrtienality of the eristing ptint as sim ilar to other 3diuated sXudge sy5t€m5. Howe.rer, this system
is chellenged by:

Th€ system b seeing flours {and most likeiy loadings} rignif,ricandy an €xc€rr of original rapacity.
This results in the need to Eerry vpry hiEh mired liquor coruentrations and to malntain e v€ry
h:aft}ry sludge age in a limited range or face challenges during ulet $€sith:r t$ retain baomess.

(S*sed on effluent reiuks. k appears this is a real grobilem here]-

The eristirE darifier has a l0' depth and e 15' dlErneter. Eecause the L8-$tat€ $tandards
require 11' deep €larifieru, this tan* ;s not aeeFteble as a secondary darifier for actiuated
sludg€ systems, At the marimum lo-Stat€ Standirds surfa<e onerfio|y r{tp of 1.0OO gpd/sf, the
?5' diametEr darifier ren anly handle p€aik flsrryE up to abnut 490.{ltX} pd- The pea} daily frorrl

ind peek hourlY flarvs to the plant siErificentl'/ erce€d this flo.Tr'rete et this time, so the dadfier
is very undersized for use io an aEtivated sludge eFpli(aticn-
There is only l{aree zo.re of treatment. and it's difftcuh to rnahe syst€m repairs whhout
multifl{e tinks to albw the slst€m to b€ ta,ken sff $ine.

There are no pruebions et idem for rring the rurge rank heryend o{erflorviqg the baf, sEre€n. [t is
aurrefidv not lorwenient ts us€ the surEe tEnt-
There i: only 1-operetinB blower flrthe aereriion te,nkt and because itk centrifugal and there's
no modulafinE :nlet su.tkm vilve or VFD. ifr either on o. ofi.

a

I

I

a

t

t

a

t

I

LilSL Jefferson St., Suite 3O1

Washington. MO 63{Xl0 CONFIDEHTIAL Tfl CS]IAIR 5154:t2-5029
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It doesn'l appear to includE provisions for decanting superflrtant from the diEerler (rvhich is

msst litely undersized now)-

The conrtct time for disinfertion appEa.rs to he limited..

The curr€nt ownership belieues the previous operato. did nat Ferform ur€ll; a new, effe<tive

op€rator ha5 tihen ovet recently-

The ule :rf gaseous chlorine and gaseous sulfur dioride pores addhioa risls to op€rators ind the

neighboring community, and its sonr€rrhat uncommsn is manY op*t?tors-

Curfently no remote m€nitorhg is in plate at the :ite- This ma,kes it difficult far th€ operators to
know ryhen the fadlity is tailing" Operitional msnitoring slpuld b€ completed to monnor the

quality of effluent. which shou$d th€n be cofilFar€d ts the op€rttinB permit.

bVastervater Trestment laciiitv ft ecom mended lrnpr,>r'ements

. Berause the f"dilitv re(ei'ves ffoeys and lsadiings in ersess of fli]fent capacity {by roeghty 4S-

5O96), we believe there will b€ i need to upgrade the system 86O, TSS and l,lHf-N reduction

cdpacfiy- We aho believe the faEility faces ercessire I&1, ro flscv equalirition and en influent
pump siat;on will be helpful to reduce demands on the finaldarifier-

r The failure of tle ariEin3l comminutor results in the rieed ts 6lle€t iignifira,nt screenings in

multiple S-gallon buckets. We rpcsmmend the eddition at a nnechanically cleaned ssreen for
tftis application.

t The amprov€menB proposed to i.ntEBrate the absrE trr$o r€comm€ndationr imludes tbe
addition of a "rEughinEf MBBR {targeting 709G BOD reduction in a 40 rninute hydrauli€ r€tention

tirne or 10,{XlO E3llorrs}; the addition of equaliz:tion with 4-hours of hydra'ulic retention time or
50.00O gallons and an influent pump station $.ith varia,bie frequEnFd dd'des with an influeflt ffow
meter; th€ addition of metElsalt addation in the f,qand Eflarifi,erto impro"e solids €apture durinB

w€t w€ather, and the addition of a tertiary auto-stEiner for E4lids s*pardtion downstream of
the existing clarifier.

,: tlot€ ihat a variance will he rrquired for a(EeptanG of the seconda,ry clarifier due to ihe
LO'deep rr.nk height end the high surface orrerflorv rat€.

,: This improvernentis expected to r€duc€ pea,k flowsto the clrrifier by upto 2596

,: This improvement is erFect€d to reduce ifte required mixed lhuff c*ncentrati,on by aE

much as ?gt6 withorrt reqiririnE modifications to the E4{i5dEg aerat-lon hEader orblowers.

: This imprwement is expectsd to minimiue solids carr? +ver inta the cla'riFer during peak

flow evants relative to €r-GtitrB conditions.
I We r:comnr€nd the addition of rurrent density baffles to the sid* l\,al! df the Elarifier lin

eddition to the above described roughing ivlEBR and [Q tenk irnprorementsJ to iinprovE <larifi€r

performanre and to allow fsr regulatDFJ Ecc€ptrnr€ GfsurfafE J{rerffaur rat€s in excess ofthe
typically allorvable surface o'rerflorv rales. The new roughing MEBR rould be used in

ronjunction with the u3€ of thE n€w Eq tenk for tempora,ry clerifiration to athieve temporary

trEetment dudng insrellation of the current density baffles.

t

Llsl Jefferson $t.,suite 3Ol
rrr--L:--^- tt6 EtmA?rc5rrr.rErurrr anttEtMET|ll Tn rulp 635-43?-5029
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r The addition $f e tertiary iutofllati( stf,ainirE system will add protection for the syst€m from
BOD and TSS excursions during wet weath€r eventi-

. The use st a'n inline Ut/ disinfe*ion system will be used tc achieve compliance with th€
disiniEctian rEquirHn€nts- {nlotE thatthe industrial cofltFib(ltion could impatt UvT
trensmittanEe and this should be checked over a p€ri{d sf sever3l samples prior to orderinE
:qui'prnentl.

. While the abflre impruruements should alloln a good opErator to signifirantty improve
p€.forma,n€e, the addition of an alum f€ed rystern to FH}mote improved salids cipture dudng
uret w€ather e4ients {in both the equrlization lan} and in the clarifierl will prwide a ma,rgin of
€rror to allo,ry ille system to adri€ve considerably improved permit complia'lce-

. Ther€ is a pot€ntial that a sec*rqrd clarrifier will be required at some poini in the futurE if l/l issues
increase-

Wa stervate r C*l I ecti,n n Syrtem U ndersta n d i n g

The collection system conrirts of grarify 5eu,€r es yyell rr five seperete lift stations. The p{ant has an
hourly peat flor* fa{tor of almost 6:1, so I arrd ! Es conridered a la'rge issue fur the collectian systent aEd
shottld be dealt uith 5oon€F ratfier than later 15 it is negatively affecting the plants abilw to meet the
eff,uent dis{hatge lirnhg *nforted by Kentudq- {l,lot€ however that while the 4:l peak day: averdge ddy

ffow pealing fa*or and tfte €:l peal hour: alErage dav ratios caus€ problems within tfiis plan! th€y
eren't large pe.akifl€ fectDrs relative to many plaaE- SoBE degree of fl reduction can be expe<ted" but
we a:rE not likefu to arhieve ?:L or euen l:l peaking te{tors with fl reductions}-

lndust ial Pump Station I is lo{ated dile€tly sourh of the rrastetyater fecility elong Irnsmtate ?5 erd
con!/Eys ell of th€ sYstEms rya$be'riaterto the tr€atmem plent- The wet well is outfitted with dual !O hp
norFclog pumps from futyers and has a dischar6e farce main diamet€r of 6'- Moonlake Pump Stetion tr

ccnrelE wastewater throtEh il" force main across Enterstale 75 di'rectty to lndunrial Part Pump ftation
1 end is outfitted ruith dual 25 hp purnps fram Myers- The stetion i! poorty locat€d in t€rms of ease of
access. which will make maintenance and upgrades difficult to pedorm. A list of Pump Stations with
specifirations for each purnp is located in th'e ApFendax-

Wast*ruate r Col I ection Syrtern Recsrfl m,ended I m p rovem ents

t GIS cfiap€files should be develspd for future meiotenan.e- System mapping at the finger.tips of
the o.g€rators qJifil enhaore the leuel sf sewice and timing of responses to efltertenry and
custorner issu€t.

. lnstill flo$ monhoring, perform smoke teslin& Ferform video inspection at select€d loci-tionrl
€ir.luate svstFms a,nd Ereate Gl$ bas€d miinte{anc€ priority list to help understand and reduce
the effe{t of I ind I on the system-

. A manual transfer sryitch should be insrrlled at each lift rtation tB allsilr for the use of e po*able
generator during em ergencies.

1351Je+ferson SL, Suite 3O'1

Wasfiington. MO 63090 COilFID€IITIAL TO CSWR 6!6-41?-5029
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lndustriel Fump Station I [lllf61]

*L Pump - 9/1f/13: Myecs rt' nonrlorg pumF, 20 hp. 23S volt, I p,hase, t{I impelhr Model {f4VC2filMr*-

2"1, sl{ 1b013516

tl2 Purnp- 5/29/18: lltyers 4" ron-clo€ pump, IO hp. ziHteolt, 3pfiast, w/50 cErd, tryp€r & lorer T-C.

se:ls and ltP onersired impe.ller SH f0gstfzS4

tndusti.,l Pump Station fl2 (XtlPSlf

*1 Pump - L2/1+/1 2: ME ;rerr 4VH75M+21, 7-5 hF, 230 t olt 26 amps, 60 fterta, 3 pftase,

stit tx1t65030.
1VlO18 - extensir€ rebulld - Clad( Electsic

*2 Pump 1418/2018: Meyea MY tIVH75MtS.23,?-5 hF, z:Iovolt :I Phr€e,35'ord,8" oversire irnpeller.

Sll 1{158XO19-

I$lo,on Le*e Fump Strdon *1 {MLll

*L purnp - d|1e/15:4RCX25OM24:i-35,25 hp {468 vDltrrith 35'ceb}€- Ls$er TX seal,5.t8'ov*sbed
imp€tler. Sl'l fing0fiIl

*I pUrnp - S/lg/lrt: 4flCX2.50M24i1-35 25HrP 3/1160 lEh witlr 35',ceHe- Slrl ilX!46S32

Itll,oon La*e Pump Station *2 {ML{

*1 PurflF - 1Oe016: Myers 4w5lt/itl-23-35 {'serqge prrnp 7-5 hp, ll0uolt :} p,hase rvfstenderd sealt
and 35'cord seria,l ?-5" std impeller, $!11O365415-

# 2 Pump - 8/2O17 Myes 4\fi5M+?3 ? 1{ lp, 3. ph, ?!l$ vokr $ltl 1051:}!05

Riflton lle:donrs Pump Station {RM}

*l Pump - 2tl07: WGXlt{lH-t1-25, 3 hp, lrt50 RPM, 1!l$ vol! I p0rero, lmpeller 5" SN Gl(lI}H-?5

il? Pump - Ztlff/: W€X101{-11-25. :} hp, 1450 ftP]M, 23O voh. I pfracg lmpeller 5"

1151 lefferson 3r, $uite iX}l
Washiagroq lvto 6iltxl0 rn*tFtftEttTlAl ?n aql rp 616432-5025

20

KY2022-00104_BW_412



DOW 21-3-0028 - Delaplain Disposal Company
AO
FinalAudit Report 2021-08-10

"DOW 21-3-0028 - Delaplain Disposal Company AO" History
fi Document created by Mandy Keubler (mkeubler@cswrgroup.com)

2021-08-09 - 9:20:50 PM GMT- lP address: 71.10.211.134

B Document emailed to Josiah Cox (jcox@cswrgroup.com) for signature

2021-08-09 - 9:21'.27 PM cMT

fi Emailviewed by Josiah Cox (cox@cswrgroup.com)

2021-08-'10 - 4:18:35 PM GMT- lP address: 12.127.'143.250

ts Document e-signed by Josiah Cox (jcox@cswrgroup.com)

Signature Date:2021-08-10 - 4:18:47 PM GMT - Time Source: server- lP address: '12.'127.143.250

O Agreement completed.

2021-08-10 - 4:18'.47 PM GMT

Created:

By:

Status:

Transaction lD:

2021-08-09

Mandy Keubler (mkeubler@cswrgroup.com)

Signed

CBJ CH BCMBAAgjmcUzTSrg0qSTi MyBXrQysN U 0ZpewV3

@ naoh sign

KY2022-00104_BW_413



KY2022-00104_BW_414



KY2022-00104_BW_415



KY2022-00104_BW_416



KY2022-00104_BW_417



KY2022-00104_BW_418



KY2022-00104_BW_419



KY2022-00104_BW_420



21

S

EW

N

W

W

SCALE: 1" = 10'

0 10' 20'

s s

0 1"

13
51

 J
ef

fe
rs

on
, S

ui
te

 3
01

W
as

hi
ng

to
n,

 M
O

 6
30

90
m

ai
l@

21
d

es
ig

ng
ro

up
.n

et
P:

 6
36

-4
32

-5
02

9

NOTE:
1. SEE HYDRAULIC PROFILE FOR ALL ELEVATIONS.
2. SEE DRAWING P4 FOR ALL AIR PIPING DETAILS.
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Holly Lewis

From: Jonathan Meany
Sent: Thursday, March 17, 2022 1:49 PM
To: Fields, Nicholas (EEC)
Cc: jeremey@21designgroup.net; Benjamin Lucas; ben kuenzel; Enrique Chavez, Jr.; Jake Freeman
Subject: RE: Bluegrass Water - Corrective Action Plans for 0028, 0029 & 0030
Attachments: Delaplain Disposal Corrective Action Plan - 2022.03.17.pdf

Nicholas, 
 
Please see the attached updated CAP for the Delaplain system.  Let me know if you need anything else with this. 
 
Thanks, 
 
Jon Meany 
Central States Water Resources 
1650 Des Peres Rd, Suite 303, 
St. Louis, MO 63131 
Mobile: 314-482-0342 
Office: 314-380-8537 Ext. 215 
Fax: 314-736-4743 
www.centralstateswaterresources.com  
 
 
 

From: Fields, Nicholas (EEC) <nicholas.fields@ky.gov>  
Sent: Thursday, March 17, 2022 7:19 AM 
To: Jake Freeman <jfreeman@cswrgroup.com> 
Cc: jeremey@21designgroup.net; Jonathan Meany <jmeany@cswrgroup.com>; Benjamin Lucas 
<blucas@cswrgroup.com>; ben kuenzel <ben@21designgroup.net>; Enrique Chavez, Jr. <echavez@cswrgroup.com> 
Subject: RE: Bluegrass Water ‐ Corrective Action Plans for 0028, 0029 & 0030 
 
Awesome thank you guys so much, and good luck with your brackets today! 
 

From: Jake Freeman <jfreeman@cswrgroup.com>  
Sent: Thursday, March 17, 2022 8:18 AM 
To: Fields, Nicholas (EEC) <nicholas.fields@ky.gov> 
Cc: jeremey@21designgroup.net; Jonathan Meany <jmeany@cswrgroup.com>; Benjamin Lucas 
<blucas@cswrgroup.com>; ben kuenzel <ben@21designgroup.net>; Enrique Chavez, Jr. <echavez@cswrgroup.com> 
Subject: Re: Bluegrass Water ‐ Corrective Action Plans for 0028, 0029 & 0030 
 
Nicholas,  
We should have the finishing touches on the CAP today and will forward to you.   
 
Enrique and Jon ‐ Please make sure this gets buttoned up today and send it over to Nicholas.   
 
Thanks.  
 

Jacob Freeman, PE  

KY2022-00104_BW_425
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Director, Engineering  
CSWR 
(314) 550‐1167 
 
Sent from my iPhone 
 

On Mar 17, 2022, at 7:06 AM, Fields, Nicholas (EEC) <nicholas.fields@ky.gov> wrote: 

  
You folks got anything for me yet?? 
  

From: Fields, Nicholas (EEC)  
Sent: Monday, March 7, 2022 2:54 PM 
To: jeremey@21designgroup.net; 'Enrique Chavez, Jr.' <echavez@cswrgroup.com> 
Cc: 'Jake Freeman' <jfreeman@cswrgroup.com>; 'Jonathan Meany' <jmeany@cswrgroup.com>; 
'Benjamin Lucas' <blucas@cswrgroup.com>; 'ben kuenzel' <ben@21designgroup.net> 
Subject: RE: Bluegrass Water ‐ Corrective Action Plans for 0028, 0029 & 0030 
Importance: High 
  
It’s me again, just checking to see if you had the CAP put together since you figured everything out?? 
  

From: Fields, Nicholas (EEC)  
Sent: Tuesday, February 15, 2022 3:21 PM 
To: jeremey@21designgroup.net; 'Enrique Chavez, Jr.' <echavez@cswrgroup.com> 
Cc: 'Jake Freeman' <jfreeman@cswrgroup.com>; 'Jonathan Meany' <jmeany@cswrgroup.com>; 
'Benjamin Lucas' <blucas@cswrgroup.com>; 'ben kuenzel' <ben@21designgroup.net> 
Subject: RE: Bluegrass Water ‐ Corrective Action Plans for 0028, 0029 & 0030 
  
Awesome, Thank You!! 
  

From: jeremey@21designgroup.net <jeremey@21designgroup.net>  
Sent: Tuesday, February 15, 2022 3:16 PM 
To: Fields, Nicholas (EEC) <nicholas.fields@ky.gov>; 'Enrique Chavez, Jr.' <echavez@cswrgroup.com> 
Cc: 'Jake Freeman' <jfreeman@cswrgroup.com>; 'Jonathan Meany' <jmeany@cswrgroup.com>; 
'Benjamin Lucas' <blucas@cswrgroup.com>; 'ben kuenzel' <ben@21designgroup.net> 
Subject: RE: Bluegrass Water ‐ Corrective Action Plans for 0028, 0029 & 0030 
  
The scope of work has cleared up significantly.  We will be submitting plans within just a few days.  We 
will be able to add pump station within the existing package plant somewhat easily to pump to the new 
tertiary filter located up the hill, in relatively close proximity to the existing package plant.   
  
We will get updated estimate pulled together! 
  
‐Jeremey 

From: Fields, Nicholas (EEC) <nicholas.fields@ky.gov>  
Sent: Tuesday, February 15, 2022 2:11 PM 
To: jeremey@21designgroup.net; 'Enrique Chavez, Jr.' <echavez@cswrgroup.com> 
Cc: 'Jake Freeman' <jfreeman@cswrgroup.com>; 'Jonathan Meany' <jmeany@cswrgroup.com>; 
'Benjamin Lucas' <blucas@cswrgroup.com>; 'ben kuenzel' <ben@21designgroup.net> 
Subject: RE: Bluegrass Water ‐ Corrective Action Plans for 0028, 0029 & 0030 
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Just checking in to see if you folks had figured everything out for the Delaplain CAP?? 
  

From: Fields, Nicholas (EEC)  
Sent: Tuesday, January 4, 2022 12:43 PM 
To: jeremey@21designgroup.net; 'Enrique Chavez, Jr.' <echavez@cswrgroup.com> 
Cc: 'Jake Freeman' <jfreeman@cswrgroup.com>; 'Jonathan Meany' <jmeany@cswrgroup.com>; 
'Benjamin Lucas' <blucas@cswrgroup.com>; 'ben kuenzel' <ben@21designgroup.net> 
Subject: RE: Bluegrass Water ‐ Corrective Action Plans for 0028, 0029 & 0030 
  
Awesome, thank you very much! 
  

From: jeremey@21designgroup.net <jeremey@21designgroup.net>  
Sent: Tuesday, January 4, 2022 12:12 PM 
To: Fields, Nicholas (EEC) <nicholas.fields@ky.gov>; 'Enrique Chavez, Jr.' <echavez@cswrgroup.com> 
Cc: 'Jake Freeman' <jfreeman@cswrgroup.com>; 'Jonathan Meany' <jmeany@cswrgroup.com>; 
'Benjamin Lucas' <blucas@cswrgroup.com>; 'ben kuenzel' <ben@21designgroup.net> 
Subject: RE: Bluegrass Water ‐ Corrective Action Plans for 0028, 0029 & 0030 
  

**CAUTION**  PDF attachments may contain links to malicious sites.  Please contact the COT 
Service Desk ServiceCorrespondence@ky.gov for any assistance. 

  

 
Good morning! 
  
With regard to location for filter:   
  
We have acquired some topo information.   For every else’s sake, see the issue on the attached firm 
map.  The site falls about 8‐9 feet from the package plant to the edge of the property.  We had hoped to 
construct the filter in the area shown on the firm as floodplain on the western corner of the site (labeled 
Filter Location Option No. 1).  If we construct the building entrance above the flood elevation but keep 
the location in the western corner of the site (Option 1), we’ll have expensive foundation (concrete 
would extend from frost depth to above flood elevation and we would need stairs to access filter).  If we 
pump from the package plant to a location outside of the floodplain (Option 2), we’ll have the expense 
of a pump station.  
  
We are reviewing photos and field dimensions of the existing package plant to see how much we can 
raise the water elevation in the package plant by eliminating the dechlorination treatment zone.  We 
think we can pick up about 4 feet of elevation, which could allow for the use of an air lift in lieu of a 
pump station.  It will be very close.  More soon. 
  
With regard to the pump station improvements: 
  
We’ve talked to operations about this concern, and we do not have records of pump station overflows 
caused entirely by wet weather.  They have had pump clogs or temporary outages, and that has caused 
a station to overflow, but they aren’t certain that there have been overflows as a result of wet 
weather.  Because CSWR just acquired the facility recently, we’re afraid that we do not have the entire 
history.  If you have information that might be insightful for us with regard to overflows, we’d greatly 
appreciate receiving any information that you have on this subject?   
  
With regard to the headworks influent column degradation: 
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We agree and plan to restore it.  Fortunately the internals are filled with water to within a couple of feet 
from the top, so the internal corrosion is minimal.  The exterior appears to have a few places where 
patching and sealant will be needed and the contract documents will address that. 
  
After we talk to CSWR about the Option 1 and 2 (and the potential to use an air lift, or Option 3), we’ll 
update the CAP as appropriate.  Thank you for the great comments. 
  
Jeremey Lay 
21 Design Group, Inc. 
1351 Jefferson St., Suite 301 
Washington, MO  63090 
jeremey@21Designgroup.net 
636‐222‐7341 
  
  
  

From: Fields, Nicholas (EEC) <nicholas.fields@ky.gov>  
Sent: Tuesday, January 4, 2022 8:27 AM 
To: jeremey@21designgroup.net; 'Enrique Chavez, Jr.' <echavez@cswrgroup.com> 
Cc: 'Jake Freeman' <jfreeman@cswrgroup.com>; 'Jonathan Meany' <jmeany@cswrgroup.com>; 
'Benjamin Lucas' <blucas@cswrgroup.com>; 'ben kuenzel' <ben@21designgroup.net> 
Subject: RE: Bluegrass Water ‐ Corrective Action Plans for 0028, 0029 & 0030 
  
Good Morning, I hope everyone had a wonderful Holiday.  Just checking in to see where we are at with 
updating the CAP with the issues listed below, or are you guys still figuring everything out? 
  

From: jeremey@21designgroup.net <jeremey@21designgroup.net>  
Sent: Monday, November 22, 2021 3:35 PM 
To: Fields, Nicholas (EEC) <nicholas.fields@ky.gov>; 'Enrique Chavez, Jr.' <echavez@cswrgroup.com> 
Cc: 'Jake Freeman' <jfreeman@cswrgroup.com>; 'Jonathan Meany' <jmeany@cswrgroup.com>; 
'Benjamin Lucas' <blucas@cswrgroup.com>; 'ben kuenzel' <ben@21designgroup.net> 
Subject: RE: Bluegrass Water ‐ Corrective Action Plans for 0028, 0029 & 0030 
  
Yes sir.  We are investigating the issues you listed below.  See responses below. 
  
Thank you, 
  
‐Jeremey 
  

From: Fields, Nicholas (EEC) <nicholas.fields@ky.gov>  
Sent: Monday, November 22, 2021 2:28 PM 
To: Enrique Chavez, Jr. <echavez@cswrgroup.com> 
Cc: Jake Freeman <jfreeman@cswrgroup.com>; Jonathan Meany <jmeany@cswrgroup.com>; Benjamin 
Lucas <blucas@cswrgroup.com>; ben kuenzel <ben@21designgroup.net>; jeremey@21designgroup.net 
Subject: RE: Bluegrass Water ‐ Corrective Action Plans for 0028, 0029 & 0030 
  
You folks still working on these issues for the Delaplain CAP? 
  

From: Fields, Nicholas (EEC)  
Sent: Monday, November 8, 2021 10:42 AM 
To: Enrique Chavez, Jr. <echavez@cswrgroup.com> 
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Cc: Jake Freeman <jfreeman@cswrgroup.com>; Jonathan Meany <jmeany@cswrgroup.com>; Benjamin 
Lucas <blucas@cswrgroup.com>; ben kuenzel <ben@21designgroup.net>; jeremey@21designgroup.net 
Subject: RE: Bluegrass Water ‐ Corrective Action Plans for 0028, 0029 & 0030 
  
I have received some comments back from the DOW that they would like to see addressed in the 
Delaplain CAP. 
  
* The new structures you want to put in that are outside the existing plant perimeter are pretty close to 
the receiving stream so if possible try and locate them up the hill as much as possible to prevent 
flooding in the future. 
  
Basically, we will definitely work to locate the facility up the hill as much as possible.  We need to 
acquire additional survey data (and see how we can physically modify the package plant hydraulic 
profile to maximize the elevation of the filter (hopefully without a pump station). 
  
* Add updates on the pump station since it’s looks to be having some issues with overflows.  We’ve 
talked to operations about this issue, and we do not have records of issues.  Because CSWR just acquired 
the facility, we’re afraid that we do not have the entire history.  If you have information that might be 
insightful for us with regard to overflows, we’d greatly appreciate receiving any information that you 
have on this subject? 
  
* Possibly reseal the influent head works column because it seems to be degrading steadily.  Agree.  This 
structure is pretty integral part of the facility and we plan to protect it. 
  
Let me know what you guys come up with to address these concerns. 
  

From: Enrique Chavez, Jr. <echavez@cswrgroup.com>  
Sent: Friday, October 22, 2021 1:58 PM 
To: Kroeger, Michael (EEC) <Michael.Kroeger@ky.gov>; Fields, Nicholas (EEC) <nicholas.fields@ky.gov> 
Cc: Jake Freeman <jfreeman@cswrgroup.com>; Jonathan Meany <jmeany@cswrgroup.com>; Benjamin 
Lucas <blucas@cswrgroup.com>; ben kuenzel <ben@21designgroup.net>; jeremey@21designgroup.net 
Subject: Bluegrass Water ‐ Corrective Action Plans for 0028, 0029 & 0030 
  

**CAUTION**  PDF attachments may contain links to malicious sites.  Please contact the COT 
Service Desk ServiceCorrespondence@ky.gov for any assistance. 

  

 
Nicholas, 
  
Here are the Corrective Action Plans for: 
  

1. Delaplain Disposal DOW 21‐3‐0028 
2. Herrington Haven DOW 21‐3‐0029 
3. Woodland Acres DOW 21‐3‐0030 

  
Bluegrass Water Utility Operating Company, LLC will be submitting all correspondence based on each 
project timeline. If you have any questions, comments and/or concerns, feel free to contact me at your 
earliest convenience. 
  
See attachments, 
  
Enrique Chavez Jr. 
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Utility Project Manager 
Email: echavez@cswrgroup.com 
Office: (314) 380‐8043 
Mobile: (314) 437‐5714 
  

 
  

KY2022-00104_BW_430



KY2022-00104_BW_431



KY2022-00104_BW_432



KY2022-00104_BW_433



21

S

EW

N

W

W

SCALE: 1" = 10'

0 10' 20'

s s

0 1"

13
51

 J
ef

fe
rs

on
, S

ui
te

 3
01

W
as

hi
ng

to
n,

 M
O

 6
30

90
m

ai
l@

21
d

es
ig

ng
ro

up
.n

et
P:

 6
36

-4
32

-5
02

9

NOTE:
1. SEE HYDRAULIC PROFILE FOR ALL ELEVATIONS.
2. SEE DRAWING P4 FOR ALL AIR PIPING DETAILS.
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Holly Lewis

From: Dement, Wesley T (EEC) <wesley.dement@ky.gov>
Sent: Wednesday, July 28, 2021 7:48 AM
To: Kroeger, Michael (EEC); Jake Freeman
Cc: Kejzlar, Philip (EEC); Enrique Chavez, Jr.; Jonathan Meany
Subject: RE: CSWR Kentucky Agreed Orders - 2021
Attachments: DOW 21-3-0028 - Delaplain Disposal Company AO.pdf; DOW 21-3-0029 - Herrington Haven AO.pdf; 

DOW 21-3-0030 - Woodland Acres AO.pdf

Jake, 
 
Please see attached Agreed Orders with updated CAP due date language. 
 
Thank you, 
 
 
Wes Dement 
Environmental Enforcement Specialist II 
Division of Enforcement 
Department for Environmental Protection 
Energy and Environment Cabinet 
300 Sower Blvd 3rd floor 
Frankfort, KY 40601 
wesley.dement@ky.gov 
502-782-8638 
 
 
 

From: Kroeger, Michael (EEC) <Michael.Kroeger@ky.gov>  
Sent: Wednesday, July 28, 2021 7:33 AM 
To: Jake Freeman <jfreeman@cswrgroup.com>; Dement, Wesley T (EEC) <wesley.dement@ky.gov> 
Cc: Kejzlar, Philip (EEC) <Philip.Kejzlar@ky.gov>; Enrique Chavez, Jr. <echavez@cswrgroup.com>; Jonathan Meany 
<jmeany@cswrgroup.com> 
Subject: RE: CSWR Kentucky Agreed Orders ‐ 2021 
 
Yes. We can make that change to 30 days, and resend for signature.  
 

From: Jake Freeman <jfreeman@cswrgroup.com>  
Sent: Tuesday, July 27, 2021 12:54 PM 
To: Dement, Wesley T (EEC) <wesley.dement@ky.gov> 
Cc: Kroeger, Michael (EEC) <Michael.Kroeger@ky.gov>; Kejzlar, Philip (EEC) <Philip.Kejzlar@ky.gov>; Enrique Chavez, Jr. 
<echavez@cswrgroup.com>; Jonathan Meany <jmeany@cswrgroup.com> 
Subject: RE: CSWR Kentucky Agreed Orders ‐ 2021 
Importance: High 
 

**CAUTION**  PDF attachments may contain links to malicious sites.  Please contact the COT Service Desk 
ServiceCorrespondence@ky.gov for any assistance. 
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Gentlemen, 
My apologies on this.  I was on vacation when these came through last month and we dropped the ball on getting back 
with you.  My only comment would be on the timelines.  The permit transfer paperwork was mailed in in March after 
the closings and a copy emailed to you so that is taken care of.  However, the 90 day assessment period has already 
passed (would’ve been early June I believe).   
 
Could we change the timeline to say 30 days from the execution date of the AO?  If you are not concerned about it, then 
just let us know when you want the CAP assessments as we could start writing them now.  We have a very good idea at 
this point what we need to do and our engineer has begun work on the construction permit for both Harrington and 
Delaplain. 
 
Just let me know how you’d like to address the CAP deadline and we’ll go from there.  We also have another facility that 
has been submitted to the PSC that I’ll send details over in a separate email.  Thanks again for all your help. 
 
 

Jacob O. Freeman, PE 

Director, Engineering 

 

Central States Water Resources 

1650 Des Peres Rd., Suite 303 

Des Peres, MO 63131 

Direct:  (314) 380-8598 

Cell:  (314) 550-1167 

centralstateswaterresources.com 

 
 

From: Jake Freeman  
Sent: Tuesday, June 29, 2021 10:12 AM 
To: Dement, Wesley T (EEC) <wesley.dement@ky.gov> 
Cc: Kroeger, Michael (EEC) <Michael.Kroeger@ky.gov>; Kejzlar, Philip (EEC) <Philip.Kejzlar@ky.gov>; Enrique Chavez, Jr. 
<echavez@cswrgroup.com>; Jonathan Meany <jmeany@cswrgroup.com> 
Subject: RE: CSWR Kentucky Agreed Orders ‐ 2021 
Importance: High 
 
Wes, 
Thank you very much for these and glad to see you’re back.  We’ll review and comment or sign and return.  Presuming 
they’re the same as the others, we shouldn’t have any comments.  Thanks again! 
 
 

Jacob O. Freeman, PE 

Director, Engineering 

 

Central States Water Resources 

1650 Des Peres Rd., Suite 303 

Des Peres, MO 63131 

Direct:  (314) 380-8598 

Cell:  (314) 550-1167 

KY2022-00104_BW_438
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centralstateswaterresources.com 

 
 

From: Dement, Wesley T (EEC) <wesley.dement@ky.gov>  
Sent: Monday, June 28, 2021 7:49 AM 
To: Jake Freeman <jfreeman@cswrgroup.com> 
Cc: Kroeger, Michael (EEC) <Michael.Kroeger@ky.gov>; Kejzlar, Philip (EEC) <Philip.Kejzlar@ky.gov> 
Subject: CSWR Kentucky Agreed Orders ‐ 2021 
 
Mr. Freeman, 
 
Attached please find Agreed Orders for the Herrington Haven, Woodland Acres, and Delaplain Disposal facilities for 
review and signature. Feel free to let me know if you have any questions or concerns. 
 
Thanks, 
 
Wes Dement 
Environmental Enforcement Specialist II 
Division of Enforcement 
Department for Environmental Protection 
Energy and Environment Cabinet 
300 Sower Blvd 3rd floor 
Frankfort, KY 40601 
wesley.dement@ky.gov 
502-782-8638 
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Holly Lewis

From: Kroeger, Michael (EEC) <Michael.Kroeger@ky.gov>
Sent: Wednesday, June 2, 2021 9:45 AM
To: Jonathan Meany; Jake Freeman
Cc: Dement, Wesley T (EEC); Enrique Chavez, Jr.; Michael Dick
Subject: RE: Engineering memos

They are still with our Office of Legal Services in Draft status. I don’t believe there will be an issue approving them, we 
are just waiting on that approval.  
 

From: Jonathan Meany <jmeany@cswrgroup.com>  
Sent: Wednesday, June 2, 2021 9:40 AM 
To: Kroeger, Michael (EEC) <Michael.Kroeger@ky.gov>; Jake Freeman <jfreeman@cswrgroup.com> 
Cc: Dement, Wesley T (EEC) <wesley.dement@ky.gov>; Enrique Chavez, Jr. <echavez@cswrgroup.com>; Michael Dick 
<mdick@cswrgroup.com> 
Subject: RE: Engineering memos 
 
Michael, 
 
Have we received final approval on this round of Friendly AOs yet?  Our ops contractor and internal Ops team have been 
asking about the AO coverage timeline.  I checked, and still didn’t see it showing up as a formal enforcement action in 
the EPA ECHO system, so I figured I’d reach out and see where we are on the Friendly AO.  Let me know if there is 
anything we can do to aid in the process. 
 
Thanks, 
 
Jon Meany 
Central States Water Resources 
1650 Des Peres Rd, Suite 303, 
St. Louis, MO 63131 
Mobile: 314-482-0342 
Office: 314-380-8537 Ext. 215 
Fax: 314-736-4743 
www.centralstateswaterresources.com  
 

From: Kroeger, Michael (EEC) <Michael.Kroeger@ky.gov>  
Sent: Thursday, April 29, 2021 1:00 PM 
To: Jake Freeman <jfreeman@cswrgroup.com> 
Cc: Dement, Wesley T (EEC) <wesley.dement@ky.gov>; Jonathan Meany <jmeany@cswrgroup.com>; Enrique Chavez, Jr. 
<echavez@cswrgroup.com> 
Subject: RE: Engineering memos 
 
Thank you Mr. Freeman, 
 
The documents are still with our Office of Legal Services. Once approved by OLS, we will email them out for signature. 
 
I apologize for the delays in this process. 
 
 

Michael Kroeger, Assistant Director 

KY2022-00104_BW_440
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Kentucky Department for Environmental Protection 
Division of Enforcement 
300 Sower Blvd., 3rd Floor 
Frankfort, KY 40601 
Desk Phone: 502  782-6866 
Cell Phone: 502  229-3586  
Fax: 502  564-4245   
www.dep-enforcement.ky.gov 
 
 
 

From: Jake Freeman <jfreeman@cswrgroup.com>  
Sent: Thursday, April 29, 2021 1:57 PM 
To: Kroeger, Michael (EEC) <Michael.Kroeger@ky.gov> 
Cc: Dement, Wesley T (EEC) <wesley.dement@ky.gov>; Jonathan Meany <jmeany@cswrgroup.com>; Enrique Chavez, Jr. 
<echavez@cswrgroup.com> 
Subject: RE: Engineering memos 
 
Michael, 
Good afternoon.  Just wanted to follow up on the Friendly AOs for our recent round of acquisitions (Delaplain, 
Harrington Haven and Woodland Acres) to see if you needed anything else from us and if not, if you had any update you 
could provide us.  Thanks in advance and have a good one. 
 
 

Jacob O. Freeman, PE 

Director, Engineering 

 

Central States Water Resources 

1650 Des Peres Rd., Suite 303 

Des Peres, MO 63131 

Direct:  (314) 380-8598 

Cell:  (314) 550-1167 

centralstateswaterresources.com 

 
 

From: Kroeger, Michael (EEC) <Michael.Kroeger@ky.gov>  
Sent: Tuesday, January 26, 2021 10:59 AM 
To: Jake Freeman <jfreeman@cswrgroup.com> 
Cc: Dement, Wesley T (EEC) <wesley.dement@ky.gov>; Jonathan Meany <jmeany@cswrgroup.com>; Enrique Chavez, Jr. 
<echavez@cswrgroup.com> 
Subject: RE: Engineering memos 
 
Thank you.  
 

From: Jake Freeman <jfreeman@cswrgroup.com>  
Sent: Tuesday, January 26, 2021 11:41 AM 

KY2022-00104_BW_441
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To: Kroeger, Michael (EEC) <Michael.Kroeger@ky.gov> 
Cc: Dement, Wesley T (EEC) <wesley.dement@ky.gov>; Jonathan Meany <jmeany@cswrgroup.com>; Enrique Chavez, Jr. 
<echavez@cswrgroup.com> 
Subject: RE: Engineering memos 
 

**CAUTION**  PDF attachments may contain links to malicious sites.  Please contact the COT Service Desk 
ServiceCorrespondence@ky.gov for any assistance. 

 

Here they are.  Please let us know if you need anything else.  Thanks. 
 
 

Jacob O. Freeman, PE 

Director, Engineering 

 

Central States Water Resources 

1650 Des Peres Rd., Suite 303 

Des Peres, MO 63131 

Direct:  (314) 380-8598 

Cell:  (314) 550-1167 

centralstateswaterresources.com 

 
 

From: Kroeger, Michael (EEC) <Michael.Kroeger@ky.gov>  
Sent: Tuesday, January 26, 2021 9:51 AM 
To: Jake Freeman <jfreeman@cswrgroup.com> 
Cc: Dement, Wesley T (EEC) <wesley.dement@ky.gov> 
Subject: Engineering memos 
 
Good morning Mr. Freeman, 
 
Do you mind emailing me the engineering memos for the new facilities to be acquired by CSWR? If you have already 
sent them, they may have not made it to my inbox. 
 
Thank you, 
 

Michael Kroeger, Assistant Director 
Kentucky Department for Environmental Protection 
Division of Enforcement 
300 Sower Blvd., 3rd Floor 
Frankfort, KY 40601 
Desk Phone: 502  782-6866 
Cell Phone: 502  229-3586  
Fax: 502  564-4245   
www.dep-enforcement.ky.gov 
 

KY2022-00104_BW_442



From: Mike McGinty
To: Jonathan Meany
Cc: Jeremey Lay
Subject: Fwd: eform#279788 AI#3901APE20220001 Delaplain Disposal-Delaplain WWTF Improvements
Date: Thursday, June 9, 2022 10:41:20 AM

Mike McGinty
Project Engineer
21 DESIGN GROUP
1351 Jefferson Street, Suite 301
Washington, MO 63090
Office: 636-283-5064
Mobile: 314-604-3216
Website: www.21designgroup.com 

CONFIDENTIALITY NOTICE: This e-mail message, including any attachments thereto, is confidential, intended
only for the named recipient(s) above and may contain information that is privileged, attorney work product or
exempt from disclosure under applicable law. If you have received this message in error, or are not the named
recipient(s), please immediately notify the sender by phone at (314) 604-3216 and delete this e-mail message
from your computer.

ELECTRONIC MAIL ADVISORY: Please be advised that (1) generally e-mail communication is as secure as other
forms of communication and can be disclosed, intercepted and/or improperly accessed by persons not
participating in the communication and by persons who are not intended recipients of the communication, (2) any
e-mail that is sent between you and this firm may be copied and held by various computers it passes through as it
is transmitted, (3) persons not participating in our communication may intercept our communications by improperly
accessing computers unconnected to either of us that the e-mail may have passed through. 

---------- Forwarded message ---------
From: Doss, Lissa (EEC) <Lissa.Doss@ky.gov>
Date: Tue, Mar 1, 2022 at 8:47 AM
Subject: eform#279788 AI#3901APE20220001 Delaplain Disposal-Delaplain WWTF
Improvements
To: michael@21designgroup.net <michael@21designgroup.net>
Cc: ben@21designgroup.net <ben@21designgroup.net>, jcox@cswrgroup.com
<jcox@cswrgroup.com>, jmcmahon@cswrgroup.com <jmcmahon@cswrgroup.com>,
Snyder, Michael (EEC) <michael.snyder@ky.gov>

Project:  Delaplain WWTF Improvements

System:  Delaplain Disposal

Received:  2/28/2022

eForm:  #279788

KY2022-00104_BW_443
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Graybar:  3901APE20220001

Reviewer:  Michael Snyder

 

Thank you and have a nice day!

Lissa

 

 

Lissa Doss
Lissa Doss

Water Infrastructure Branch

Engineering Section

KY Division of Water

300 Sower Blvd., 3rd Floor

Frankfort, KY 40601

502-782-6939

Lissa.Doss@ky.gov
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DEPARTMENT FOR ENVIRONMENTAL PROTECTION 

Division of Water, 300 Sower Blvd, Frankfort, Kentucky 40601 

Printed on Recycled Paper 

X

Signed by: Jason Hurt

AUTHORIZATION TO DISCHARGE UNDER THE 

KENTUCKY POLLUTANT DISCHARGE ELIMINATION SYSTEM 

 

PERMIT NO.: KY0079049 

AGENCY INTEREST NO.: 3901 

 

Pursuant to Authority in KRS 224, 

Delaplain Disposal Company 

1029 Monarch St. 

Lexington, KY 40513 

is authorized to discharge from a facility located at 

Delaplain Disposal Company 

249 West Yusen Dr. 

Georgetown, Scott County, Kentucky 

to receiving waters named 

UT to Dry Run 

in accordance with effluent limitations, monitoring requirements and other conditions set forth in this 

permit. 

This permit shall become effective February 1, 2021.  

This permit and the authorization to discharge shall expire at midnight, January 31, 2026.  

 

 

Date Signed:  December 10, 2020  

       Paul Miller, P.E. 

       Director, Division of Water 
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SECTION 1 
EFFLUENT LIMITATIONS AND MONITORING 

REQUIREMENTS 
 

KY2022-00104_BW_448



 KPDES Permit KY0079049 Page 5 

 

 

1. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS 

1.1. Compliance Monitoring Locations (Outfalls) 

The following table lists the outfalls authorized by this permit, the latitude and longitude of each and the DOW assigned KPDES outfall number: 

TABLE 1. 

Outfall 

No. 
Outfall Type Latitude (N) Longitude (W) Receiving Water Description of Outfall 

001 External 38.286450° 84.556780°  UT to Dry Run Domestic Wastewater 

1.2. Effluent Limitations and Monitoring Requirements 

Beginning on the effective date and lasting through the term of this permit, discharges from Outfall 001 shall comply with the following effluent limitations: 

TABLE 2. 

EFFLUENT LIMITATIONS MONITORING REQUIREMENTS 

Effluent Characteristic Units 

Loadings (lbs/day) Concentrations 

Frequency Sample Type Monthly 

Average 

Maximum 

Weekly 

Average 

Minimum 
Monthly 

Average 

Maximum 

Weekly 

Average 

Maximum 

Flow  MGD Report Report1 N/A N/A N/A N/A 1/Week Instantaneous 

pH SU N/A N/A 6.0 N/A N/A 9.0 1/Week Grab 

CBOD5
2 mg/l N/A N/A N/A 10 15 N/A 1/Week Composite3 

Total Suspended Solids mg/l N/A N/A N/A 30 45 N/A 1/Week Composite3 

Ammonia (as mg/l NH3N)  

   May 1 – October 31   mg/l N/A N/A N/A 2.0 3.01 N/A 1/Week Composite3 

   November 1 – April 30   mg/l N/A N/A N/A 5.0 7.51 N/A 1/Week Composite3 

Dissolved Oxygen mg/l N/A N/A 7.0 N/A N/A N/A 1/Week  Grab 

E. Coli4 #/100 ml N/A N/A N/A 1305 2406 N/A 1/Week Grab 

Total Residual Chlorine mg/l N/A N/A N/A 0.011 0.0191 N/A 1/Week Grab 

Total Nitrogen6 mg/l N/A N/A N/A Report Report N/A 1/Month Composite3 

Total Phosphorus mg/l N/A N/A N/A Report Report N/A 1/Month Composite3 

Chronic WET7 TUC N/A N/A N/A N/A N/A 1.00 1/Quarter (8) 
1Daily Maximum 
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TABLE 2. 

EFFLUENT LIMITATIONS MONITORING REQUIREMENTS 

Effluent Characteristic Units 

Loadings (lbs/day) Concentrations 

Frequency Sample Type Monthly 

Average 

Maximum 

Weekly 

Average 

Minimum 
Monthly 

Average 

Maximum 

Weekly 

Average 

Maximum 

2CBOD5 – Carbonaceous Biochemical Oxygen Demand, 5-day 
3A sample composed of four or more equal or flow-proportional aliquots collected over a period of no less than eight and no more than twenty-four hours and aggregated so 

that the aggregate sample reflects the average water quality of the effluent during the compositing or sample period 

4E. Coli – Escherichia Coli Bacteria 

5Thirty (30) day Geometric Mean 
6Seven (7) day Geometric Mean 
6 Total Nitrogen is the summation of the analytical results for Total Nitrates, Total Nitrites, and Total Kjeldahl Nitrogen 

7 WET – Whole Effluent Toxicity 

8Three 24-hr composite samples collected every other day for a period of five days, i.e., days 1, 3, &5 

1.3. Standard Effluent Requirements 

The discharges to Waters of the Commonwealth shall not produce floating solids, visible foam or a visible sheen on the surface of the receiving waters. 
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SECTION 2 
STANDARD CONDITIONS 
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2. STANDARD CONDITIONS 

The following conditions apply to all KPDES permits.  

2.1. Duty to Comply  

The permittee must comply with all conditions of this permit. Any permit noncompliance constitutes a 

violation of KRS Chapter 224 and is grounds for enforcement action; for permit termination, revocation 

and reissuance, or modification; or denial of a permit renewal application. Any person who violates 

applicable statutes or who fails to perform any duty imposed, or who violates any determination, permit, 

administrative regulation, or order of the Cabinet promulgated pursuant thereto shall be liable for a civil 

penalty as provided at KRS 224.99.010. 

2.2. Duty to Reapply  

If the permittee wishes to continue an activity regulated by this permit after the expiration date of this 

permit, the permittee must apply for a new permit. 

2.3. Need to Halt or Reduce Activity Not a Defense 

It shall not be a defense for a permittee in an enforcement action that it would have been necessary to 

halt or reduce the permitted activity in order to maintain compliance with the conditions of this permit. 

2.4. Duty to Mitigate  

The permittee shall take all reasonable steps to minimize or prevent any discharge or sludge use or 

disposal in violation of this permit which has a reasonable likelihood of adversely affecting human health 

or the environment. 

2.5. Proper Operation and Maintenance  

The permittee shall at all times properly operate and maintain all facilities and systems of treatment and 

control (and related appurtenances) which are installed or used by the permittee to achieve compliance 

with the conditions of this permit. Proper operation and maintenance also includes adequate laboratory 

controls and appropriate quality assurance procedures. This provision requires the operation of back-up 

or auxiliary facilities or similar systems which are installed by a permittee only when the operation is 

necessary to achieve compliance with the conditions of the permit. 

2.6. Permit Actions  

This permit may be modified, revoked and reissued, or terminated for cause. The filing of a request by the 

permittee for a permit modification, revocation and reissuance, or termination, or a notification of 

planned changes or anticipated noncompliance does not stay any permit condition. 

2.7. Property Rights 

This permit does not convey any property rights of any sort, or any exclusive privilege. 

2.8. Duty to Provide Information  

The permittee shall furnish to the Director, within a reasonable time, any information which the Director 

may request to determine whether cause exists for modifying, revoking and reissuing, or terminating this 

permit or to determine compliance with this permit. The permittee shall also furnish to the Director upon 

request, copies of records required to be kept by this permit. 

2.9. Inspection and Entry  

The permittee shall allow the Director, or an authorized representative (including an authorized 

contractor acting as a representative of the Administrator), upon presentation of credentials and other 

documents as may be required by law, to: 
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(1) Enter upon the permittee's premises where a regulated facility or activity is located or conducted, or 

where records must be kept under the conditions of this permit; 

(2) Have access to and copy, at reasonable times, any records that must be kept under the conditions of 

this permit; 

(3) Inspect at reasonable times any facilities, equipment (including monitoring and control equipment), 

practices, or operations regulated or required under this permit; and 

(4) Sample or monitor at reasonable times, for the purposes of assuring permit compliance or as otherwise 

authorized by the Clean Water Act, any substances or parameters at any location. 

2.10. Monitoring and Records  

(1) Samples and measurements taken for the purpose of monitoring shall be representative of the 

monitored activity. 

(2) Except for records of monitoring information required by this permit related to the permittee's sewage 

sludge use and disposal activities, which shall be retained for a period of at least five (5) years (or longer 

as required by 401 KAR 5:065, Section 2(10) [40 CFR 503]), the permittee shall retain records of all 

monitoring information, including all calibration and maintenance records and all original strip chart 

recordings for continuous monitoring instrumentation, copies of all reports required by this permit, and 

records of all data used to complete the application for this permit, for a period of at least three (3) years 

from the date of the sample, measurement, report or application. This period may be extended by request 

of the Director at any time. 

(3) Records of monitoring information shall include: 

a) The date, exact place, and time of sampling or measurements; 

b) The individual(s) who performed the sampling or measurements; 

c) The date(s) analyses were performed; 

d) The individual(s) who performed the analyses; 

e) The analytical techniques or methods used; and 

f) The results of such analyses. 

(4) Monitoring must be conducted according to test procedures approved under 401 KAR 5:065, Section 

2(8) [40 CFR 136] unless another method is required under 401 KAR 5:065, Section 2(9) or (10) [40 CFR 

subchapters N or O].  

(5) KRS 224.99-010 provides that any person who knowingly violates KRS 224.70-110 or other enumerated 

statutes, or who knowingly renders inaccurate any monitoring device or method required to be 

maintained under this permit shall be guilty of a Class D felony and, upon conviction, shall be punished by 

a fine of not more than $25,000, or by imprisonment for not less than one (1) year and not more than five 

(5) years, or by both fine and imprisonment for each separate violation.  Each day upon which a violation 

occurs shall constitute a separate violation. 

2.11. Signatory Requirement 

(1) All applications, reports, or information submitted to the Director shall be signed and certified 

pursuant to 401 KAR 5:060, Section 4 [40 CFR 122.22]. 

(2) KRS 224.99-010 provides that any person who knowingly provides false information in any document 

filed or required to be maintained under KRS Chapter 224 shall be guilty of a Class D felony and upon 

conviction thereof, shall be punished by a fine not to exceed twenty-five thousand dollars ($25,000), or 

by imprisonment, or by fine and imprisonment, for each separate violation. Each day upon which a 

violation occurs shall constitute a separate violation. 
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2.12. Reporting Requirements 

2.12.1. Planned Changes 

The permittee shall give notice to the Director as soon as possible of any planned physical alterations or 

additions to the permitted facility. Notice is required only when: 

(1) The alteration or addition to a permitted facility may meet one (1) of the criteria for determining 

whether a facility is a new source in KRS 224.16-050 [40 CFR 122.29(b)]; or 

(2) The alteration or addition could significantly change the nature or increase the quantity of pollutants 

discharged. This notification applies to pollutants which are subject neither to effluent limitations in the 

permit, nor to notification requirements under KRS 224.16-050 [40 CFR 122.42(a)(1)]. 

(3) The alteration or addition results in a significant change in the permittee's sludge use or disposal 

practices, and such alteration, addition, or change may justify the application of permit conditions that 

are different from or absent in the existing permit, including notification of additional use or disposal sites 

not reported during the permit application process or not reported pursuant to an approved land 

application plan. 

2.12.2. Anticipated Noncompliance  

The permittee shall give advance notice to the Director of any planned changes in the permitted facility 

or activity which may result in noncompliance with permit requirements. 

2.12.3. Transfers 

This permit is not transferable to any person except after notice to the Director. The Director may require 

modification or revocation and reissuance of the permit to change the name of the permittee and 

incorporate such other requirements as may be necessary under KRS 224 [CWA; see 40 CFR 122.61; in 

some cases, modification or revocation and reissuance is mandatory]. 

2.12.4. Monitoring Reports 

Monitoring results shall be reported at the intervals specified elsewhere in this permit. 

(1) Monitoring results must be reported on a Discharge Monitoring Report (DMR) or forms provided or 

specified by the Director for reporting results of monitoring of sludge use or disposal practices. 

(2) If the permittee monitors any pollutant more frequently than required by the permit using test 

procedures approved under 401 KAR 5:065, Section 2(8) [40 CFR 136], or another method required for an 

industry-specific waste stream under 401 KAR 5:065, Section 2(9) or (10) [40 CFR subchapters N or O], the 

results of such monitoring shall be included in the calculation and reporting of the data submitted in the 

DMR or sludge reporting form specified by the Director. 

(3) Calculations for all limitations which require averaging of measurements shall utilize an arithmetic mean 

unless otherwise specified by the Director in the permit. 

2.12.5. Compliance Schedules  

Reports of compliance or noncompliance with, or any progress reports on, interim and final requirements 

contained in any compliance schedule of this permit shall be submitted no later than fourteen (14) days 

following each schedule date. 

2.12.6. Twenty-four-Hour Reporting  

(1) The permittee shall report any noncompliance which may endanger health or the environment. Any 

information shall be provided orally within twenty-four (24) hours from the time the permittee becomes 

aware of the circumstances. A written submission shall also be provided within 5 days of the time the 
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permittee becomes aware of the circumstances. The written submission shall contain a description of the 

noncompliance and its cause; the period of noncompliance, including exact dates and times, and if the 

noncompliance has not been corrected, the anticipated time it is expected to continue; and steps taken 

or planned to reduce, eliminate, and prevent reoccurrence of the noncompliance. 

(2) The following shall be included as information which must be reported within twenty-four (24) hours 

under this paragraph. 

a) Any unanticipated bypass which exceeds any effluent limitation in the permit. (See §122.41(g)) 

b) Any upset which exceeds any effluent limitation in the permit. 

c) Violation of a maximum daily discharge limitation for any of the pollutants listed by the Director 

in the permit to be reported within twenty-four (24) hours.  

(3) The Director may waive the written report on a case-by-case basis under 40 CFR 122.41 (l), if the oral 

report has been received within twenty-four (24) hours. 

2.12.7. Other Noncompliance 

The permittee shall report all instances of noncompliance not reported under Sections 2.12.1, 2.12.4, 

2.12.5 and 2.12.6, at the time monitoring reports are submitted. The reports shall contain the information 

listed in Section 2.12.6. 

2.12.8. Other Information 

Where the permittee becomes aware that it failed to submit any relevant facts in a permit application, or 

submitted incorrect information in a permit application or in any report to the Director, it shall promptly 

submit such facts or information. 

2.13. Bypass  

2.13.1. Definitions 

(1) Bypass means the intentional diversion of waste streams from any portion of a treatment facility. 

(2) Severe property damage means substantial physical damage to property, damage to the treatment 

facilities which causes them to become inoperable, or substantial and permanent loss of natural resources 

which can reasonably be expected to occur in the absence of a bypass. Severe property damage does not 

mean economic loss caused by delays in production. 

2.13.2. Bypass Not Exceeding Limitations 

The permittee may allow any bypass to occur which does not cause effluent limitations to be exceeded, 

but only if it also is for essential maintenance to assure efficient operation. These bypasses are not subject 

to the provisions of Section 2.13.3 and 2.13.4. 

2.13.3. Notice 

(1) Anticipated bypass. If the permittee knows in advance of the need for a bypass, it shall submit prior notice, if 

possible at least ten (10) days before the date of the bypass. 

(2) Unanticipated bypass. The permittee shall submit notice of an unanticipated bypass as required in 

Section 2.12.6. 

2.13.4. Prohibition of Bypass 

(1) Bypass is prohibited, and the Director may take enforcement action against a permittee for bypass, 

unless: 

a) Bypass was unavoidable to prevent loss of life, personal injury, or severe property damage; 

KY2022-00104_BW_455



 KPDES Permit KY0079049 Page 12 

 

 

b) There were no feasible alternatives to the bypass, such as the use of auxiliary treatment facilities, 

retention of untreated wastes, or maintenance during normal periods of equipment downtime. 

This condition is not satisfied if adequate back-up equipment should have been installed in the 

exercise of reasonable engineering judgment to prevent a bypass which occurred during normal 

periods of equipment downtime or preventive maintenance; and 

c) The permittee submitted notices as required under Section 2.13.3. 

(2) The Director may approve an anticipated bypass, after considering its adverse effects, if the Director 

determines that it will meet the three (3) conditions listed above in Section 2.13.4. 

2.14. Upset 

2.14.1. Definition 

Upset means an exceptional incident in which there is unintentional and temporary noncompliance with 

technology-based permit effluent limitations because of factors beyond the reasonable control of the 

permittee. An upset does not include noncompliance to the extent caused by operational error, 

improperly designed treatment facilities, inadequate treatment facilities, lack of preventive maintenance, 

or careless or improper operation. 

2.14.2. Effect of an Upset 

An upset constitutes an affirmative defense to an action brought for noncompliance with such technology-

based permit effluent limitations if the requirements of Section 2.14.3 are met. No determination made 

during administrative review of claims that noncompliance was caused by upset, and before an action for 

noncompliance, is final administrative action subject to judicial review. 

2.14.3. Conditions Necessary for a Demonstration of Upset 

A permittee who wishes to establish the affirmative defense of upset shall demonstrate, through properly 

signed, contemporaneous operating logs, or other relevant evidence that: 

(1) An upset occurred and that the permittee can identify the cause(s) of the upset; 

(2) The permitted facility was at the time being properly operated; and 

(3) The permittee submitted notice of the upset as required in Section 2.12.6; and 

(4) The permittee complied with any remedial measures required under Section 2.4. 

2.14.4. Burden of Proof 

In any enforcement preceding the permittee seeking to establish the occurrence of an upset has the 

burden of proof. 
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SECTION 3 
WET TESTING REQUIREMENTS  
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3. WET TESTING REQUIREMENTS  

The permittee shall initiate, within thirty (30) days of the effective date of this permit, or continue the 

series of tests described below to evaluate wastewater toxicity of the discharge from Outfall 001. 

3.1. Sampling Requirements 

Tests shall be conducted on a minimum of three (3) 24-hour composite samples collected at a frequency of 

one (1) 24-hour composite every other day. For example, the first sample would be used for test initiation 

on day 1 and for test solution renewal on day 2. The second sample would be used for test solution renewal 

on days 3 and 4. The third sample would be used for test solution renewal on days 5, 6, and 7. Each 24-hour 

composite shall be collected using a refrigerated automatic sampler. Each 24-hour composite sample shall 

consist of not less than forty-eight (48) discrete aliquots of effluent. Aliquots shall be of equal volume and 

time-proportional unless effluent flow is expected to vary by more than 10% from one hour to another or 

by 50% over the 24-hour collection period (as predicted from historical trends, significant rainfall events, 

etc.). With anticipated effluent flow variation of greater than 10% per hour or 50% overall, the frequency, 

and volume of each aliquot shall be flow-proportional. The lapsed time from collection of the last aliquot of 

the composite and its first use for test initiation or for test solution renewal shall not exceed 36 hours. 

Samples shall be iced and maintained at not greater than 6o C during collection, storage, transport and until 

used in the test by the laboratory. 

3.2. Test Requirements  

The Chronic WET test requirements consists of 1 short-term static-renewal water flea (Ceriodaphnia dubia) 

life-cycle test and 1 short-term static-renewal fathead minnow (Pimephales promelas) growth test on 100% 

effluent (1.00 TUC) at the frequency specified. The test shall begin within 36 hours of the collection of the 

day 1 sample. The test shall be renewed daily using: samples collected on days 1, 3; and 5 in accordance with 

test method specified in the Test Methods Section below. 

3.3. Serial Dilutions 

Effluent concentrations for the tests must include the percent effluent required by the permit and at least 

four additional effluent concentrations.  

For a required percent effluent of 100%, test concentrations shall be 20%, 40%, 60%, 80% and 100%.  

For a required percent effluent less than 100% but greater than or equal to 75%, the test concentrations 

shall include the required percent effluent, two (2) concentrations below that are based on a 0.5 dilution 

factor, and two (2) concentrations above: one (1) at mid-point between 100% and the required percent 

effluent, and one (1) at 100% effluent.  

For a required percent effluent less than 75%, test concentrations shall include the required percent effluent, 

two (2) concentrations below on a 0.5 dilution factor, and two (2) concentrations above the required percent 

effluent based on a 0.5 dilution factor, if possible; otherwise, one (1) at mid-point between 100% and the 

required percent effluent, and one (1) at 100% effluent. 

Selection of different effluent concentrations must be approved by DOW prior to testing. Controls shall be 

conducted concurrently with effluent testing using synthetic water.  

3.4. Controls 

Control tests shall be conducted concurrent with effluent testing using synthetic water. The analysis will be 

deemed reasonable and good only if the minimum control requirements are met.  
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Any test that does not meet the control acceptability criteria shall be repeated as soon as practicable within 

the monitoring period. 

Within 30 days prior to initiating an effluent toxicity test, a reference toxicant test must be completed for 

the method used; alternatively, the reference toxicant test may be run concurrent with the effluent 

toxicity test. 

For the Ceriodaphnia test: at least 80% survival of all control organisms and an average of fifteen (15) or 

more young per surviving female in the control solutions; and 60% of surviving control females must produce 

three broods.  

For the fathead minnow test: at least 80% survival in controls and the average dry weight per surviving 

organism in control chambers equals or exceeds 0.25 mg.  

3.5. Test Methods 

All test organisms, procedures and quality assurance criteria used shall be in accordance with Short-term 

Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms (4th 

Edition), EPA-821-R-02-013, the most recent edition of this publication, or as approved in advance by DOW. 

3.6. Reduction to Single Species Testing 

After at least six (6) consecutive passing toxicity tests using both, the water flea and the fathead minnow, a 

request for testing with only the most sensitive species may be submitted to DOW. Upon approval, the most 

sensitive species may be considered as representative and all subsequent compliance tests may be 

conducted using only that species unless directed at any time by DOW to change or revert to both. 

3.7. Reduction in Monitoring Frequency 

The permittee may request a reduction in the frequency of WET testing upon demonstration that no test 

failures, incomplete tests, or invalid tests occurred during the following specified timeframes: 

(1) Existing facilities: four (4) consecutive quarters; 

(2) New or expanded facilities: eight (8) consecutive quarters. 

New and expanded facilities are defined in the above Requirements Effective Dates Section of this permit. 

In the event of the failure of an annual test or non-submission by January 28th of the year following the 

completion of the test, the permittee will again be subject to quarterly WET testing. 

3.8. Reporting Requirements 

Results of all toxicity tests conducted with any species shall be reported according to the most recent format 

provided by DOW (See the Section for Submission of DMRs of this permit). Notification of failed test shall be 

made to DOW within five days of test completion. Test reports shall be submitted to DOW within thirty (30) 

days of completion. A control chart including the most recent reference toxicant test endpoints for the 

effluent test method (minimum of 5, up to 20 if available) shall be part of the report. 

3.9. Test Results 

If noncompliance occurs in an initial test, the permittee shall repeat the test using new samples. Results of 

this second round of testing will be used to evaluate the persistence of the toxic event and the possible need 

for a Toxicity Reduction Evaluation (TRE). 

Noncompliance with the toxicity limit is demonstrated if the IC25 (inhibition concentration) for reproduction 

or growth is less than 100 % effluent. If noncompliance occurs in an initial test, the permittee must repeat 

the test using a new set of three (3) composite samples. Sampling must be initiated within fifteen (15) days 
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of completing the failed test. The second round of testing shall include both species unless approved for only 

the most sensitive species by DOW.  

3.10. Accelerated Testing 

If the second round of testing also demonstrates noncompliance, the permittee will be required to perform 

accelerated testing as specified in the following paragraphs. 

Complete four (4) additional rounds of testing to evaluate the frequency and degree of toxicity within 

sixty (60) days of completing the second failed round of testing. Results of the initial and second rounds 

of testing specified above plus the four (4) additional rounds of testing will be used in deciding if a TRE 

shall be required. 

If results from any two (2) of six (6) rounds of testing show a significant noncompliance with the Toxicity 

limit, i.e., ≥1.2 times the TU, or results from any four of the six tests show toxicity as defined above, a TRE 

will be required.  

The permittee shall provide written notification to DOW within five (5) days of completing the accelerated 

testing, stating that: (1) toxicity persisted and that a TRE will be initiated; or (2) that toxicity did not persist 

and normal testing will resume. 

Should toxicity prove not to be persistent during the accelerated testing period, but reoccur within twelve 

(12) months of the initial failure at a level ≥ 1.2 times the TU, then a TRE shall be required. 

3.11. WET TRE 

Having determined that a TRE is required, the permittee shall initiate and/or continue at least monthly 

testing with both species until such time as a specific TRE plan is approved by DOW. A TRE plan shall be 

developed by the permittee and submitted to DOW within thirty (30) days of determining a TRE is required. 

The plan shall be developed in accordance with the most recent Environmental Protection Agency (EPA) and 

DOW guidance. Questions regarding this process may be submitted to DOW. 

The TRE plan shall include Toxic Identification Evaluation (TIE) procedures, treatability studies, and 

evaluations of: chemical usage including changes in types, handling and suppliers; operational and process 

procedures; housekeeping and maintenance activities; and raw materials. The TRE plan will establish an 

implementation schedule to begin immediately upon approval by DOW, to have duration of at least six (6) 

months, and not to exceed twenty-four (24) months. The implementation schedule shall include quarterly 

progress reports being submitted to DOW, due the last day of the month following each calendar quarter. 

Upon completion of the TRE, the permittee shall submit a final report detailing the findings of the TRE and 

actions taken or to be taken to prevent the reoccurrence of toxicity. This final report shall include: the 

toxicant(s), if any are identified; treatment options; operational changes; and the proposed resolutions 

including an implementation schedule not to exceed one-hundred-eighty (180) days. 

Should the permittee determine the toxicant(s) and/or a workable treatment prior to the planned 

conclusion of the TRE, the permittee will notify DOW within five (5) days of making that determination 

and take appropriate actions to implement the solution within one-hundred-eighty (180) days of that 

notification.
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4. OTHER CONDITIONS 

4.1. Schedule of Compliance 

The permittee shall attain compliance with all requirements of this permit on the effective date of this permit 

unless otherwise stated. 

4.2. Other Permits 

This permit has been issued under the provisions of KRS Chapter 224 and regulations promulgated 

pursuant thereto. Issuance of this permit does not relieve the permittee from the responsibility of 

obtaining any other permits or licenses required by this Cabinet and other state, federal, and local 

agencies. 

4.3. Continuation of Expiring Permit 

This permit shall be continued in effect and enforceable after the expiration date of the permit provided 

the permittee submits a timely and complete application in accordance with 401 KAR 5:060, Section 2(4). 

4.4. Antidegradation 

For those discharges subject to the provisions of 401 KAR 10:030, Section 1(3)(b)5, the permittee shall 

install, operate, and maintain wastewater treatment facilities consistent with those identified in the 

Socioeconomic Demonstration and Alternatives Analysis (SDAA) submitted with the KPDES permit 

application.  

4.5. Reopener Clause 

This permit shall be modified, or alternatively revoked and reissued, to comply with any applicable 

effluent standard or limitation issued or approved in accordance with 401 KAR 5:050 through 5:080, if the 

effluent standard or limitation so issued or approved: 

(1) Contains different conditions or is otherwise more stringent than any effluent limitation in the 

permit; or 

(2) Controls any pollutant not limited in the permit. 

The permit as modified or reissued under this paragraph shall also contain any other requirements of KRS 

Chapter 224 when applicable. 

4.6. Connection to Regional Sewer System 

This WWTP is temporary and in no way supersedes the need of a regional sewer system. The permittee 

shall eliminate the discharge and WWTP plant by connection to a regional sewer system when it becomes 

available as defined in 401 KAR 5:002. 

4.7. Certified Operators 

The wastewater treatment plant shall be under the primary responsibility of a Class II Wastewater Treatment 

Plant Certified Operator or higher. 

4.8. Outfall Signage   

This KPDES permit establishes monitoring points, effluent limitations, and other conditions to address 

discharges from the permitted facility. In an effort to better document and clarify these locations, the 

permittee should place and maintain a permanent marker at each of the monitoring locations.
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5. MONITORING AND REPORTING REQUIREMENTS 

5.1. KPDES Outfalls  

Discharge samples and measurements shall be collected at the compliance point for each KPDES Outfall 

identified in this permit. Each sample shall be representative of the volume and nature of the monitored 

discharge.  

5.2. Sufficiently Sensitive Analytical Methods  

Analytical methods utilized to demonstrate compliance with the effluent limitations established in this 

permit shall be sufficiently sensitive to detect pollutant levels at or below the required effluent limit, i.e. 

the Method Minimum Level shall be at or below the effluent limit. In the instance where an EPA-approved 

method does not exist that has a Method Minimum Level at or below the established effluent limitation, 

the permittee shall:  

(1) Use the method specified in the permit; or  

(2) The EPA-approved method with an ML that is nearest to the established effluent limit. 

It is the responsibility of the permittee to demonstrate compliance with permit parameter limitations by 

utilization of sufficiently sensitive analytical methods.  

5.3. Certified Laboratory Requirements 

All laboratory analyses and tests required to demonstrate compliance with the conditions of this permit 

shall be performed by a laboratory holding the appropriate general or field-only certification issued by 

the Cabinet pursuant to 401 KAR 5:320. 

5.4. Submission of DMRs 

The completed DMR for each monitoring period must be entered into the DOW approved electronic 

system no later than midnight on the 28th day of the month following the monitoring period for which 

monitoring results were obtained.  

For more information regarding electronic submittal of DMRs, please visit the Division’s website at: 

https://eec.ky.gov/Environmental-Protection/Water/SubmitReport/Pages/NetDMR.aspx or contact 

the DMR Coordinator at (502) 564-3410. 
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Jake Freeman

From: Benjamin Kuenzel <ben@21designgroup.net>
Sent: Friday, May 14, 2021 2:30 PM
To: Jake Freeman; Jeremey Lay
Subject: Re: Delaplain - Potential Connection to Georgetown
Attachments: GMWSS Existing Utilities.pdf

Jake, 
 
I actually received a call back from the City.  The City never anticipated Delaplain connecting and didn't include a sewer 
line large enough to handle the Delaplain flow in the master planning for the area. Therefore, and if we would want to 
connect, they would require us to pump to the head of their oxidation ditch wastewater treatment facility at the 
southeast corner of the attached map.  This required location is approximately 2.5 miles from our site. I can prepare a 
full estimate if you would like but my gut is this easily exceeds $1.5 Million. 
 
Additionally and as mentioned in the email below, the City would require CSWR to pay for the expansion.  Their verbal 
response was, at least that is how we have done it in the past.    
 
They did correct one statement from this morning. They do have excess capacity again but it is pretty much spoken for 
already with the people on the waiting list to connect.  
 
 
Benjamin Kuenzel, PE, Principal 

21 DESIGN GROUP 
1351 Jefferson Street, Suite 301 
Washington, MO 63090 
Office: 636-283-5064 
Mobile: 636-432-2144 
Website: http://21designgroup.com/  
  
CONFIDENTIALITY NOTICE: This e‐mail message, including any attachments thereto, is confidential, intended only for the 
named recipient(s) above and may contain information that is privileged, attorney work product or exempt from 
disclosure under applicable law. If you have received this message in error, or are not the named recipient(s), please 
immediately notify the sender by phone at (636) 432‐5029 and delete this e‐mail message from your computer. 

ELECTRONIC MAIL ADVISORY: Please be advised that (1) generally e‐mail communication is as secure as other forms of 
communication and can be disclosed, intercepted and/or improperly accessed by persons not participating in the 
communication and by persons who are not intended recipients of the communication, (2) any e‐mail that is sent 
between you and this firm may be copied and held by various computers it passes through as it is transmitted, (3) 
persons not participating in our communication may intercept our communications by improperly accessing computers 
unconnected to either of us that the e‐mail may have passed through.  
 
 
On Fri, May 14, 2021 at 1:58 PM Benjamin Kuenzel <ben@21designgroup.net> wrote: 
Jake, 
 
I spoke with Daryl Mulder at the City of Georgetown.  He informed me that we are not allowed to connect to the City's 
forcemain running through our property.  They have had issues in the past with connections like this and would not 
allow the connection.   
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There is a gravity sewer line south of the site and near the Toyota complex that could be connected to.  However, the 
wastewater facility for the collection system has no excess capacity at this time.  In order to connect, negotiations with 
Georgetown would be required. I would anticipate this including either cost share or CSWR paying for the expansion 
and then donating the equipment.   
 
I have a request into Georgetown for a pdf of the GIS of this area and further confirmation for the above.  Once 
received, I will pass on any additional information in regards to this matter. 
 
 
Benjamin Kuenzel, PE, Principal 

21 DESIGN GROUP 
1351 Jefferson Street, Suite 301 
Washington, MO 63090 
Office: 636-283-5064 
Mobile: 636-432-2144 
Website: http://21designgroup.com/  
  
CONFIDENTIALITY NOTICE: This e‐mail message, including any attachments thereto, is confidential, intended only for 
the named recipient(s) above and may contain information that is privileged, attorney work product or exempt from 
disclosure under applicable law. If you have received this message in error, or are not the named recipient(s), please 
immediately notify the sender by phone at (636) 432‐5029 and delete this e‐mail message from your computer. 

ELECTRONIC MAIL ADVISORY: Please be advised that (1) generally e‐mail communication is as secure as other forms of 
communication and can be disclosed, intercepted and/or improperly accessed by persons not participating in the 
communication and by persons who are not intended recipients of the communication, (2) any e‐mail that is sent 
between you and this firm may be copied and held by various computers it passes through as it is transmitted, (3) 
persons not participating in our communication may intercept our communications by improperly accessing computers 
unconnected to either of us that the e‐mail may have passed through.  
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